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Casting lron Segments for New York Tunnels 


A Tonnage Job on Which Large Output is Demanded and the 
Work is Facilitated by the Use of Jar-Ramming Molding Machines 


HE manufacture of gray iron 

castings for use in the con- 

Struction of tunnels has de- 

veloped in the last decade 
into an exceedingly important branch 
of the foundry industry. During that 
time several hun- 
dred thousand tons 
of pig iron have 
been converted in- 
to tunnel castings 
and, owing to the 
remarkable manner 
in which these sub- 
aqueous highways 
have filled the need 
for rapid transit 
facilities between 
New York and the 
surrounding  terri- 
tory, it is to be 
expected that the 
demand for such 
castings in the fu- 
ture will keep pace 
with the  require- 
ments of congest- 
ed centers of 
population where 
waterways are an 
obstruction to traf- 
fic. A sub-aqueous 
tunnel driven by 
the shield method, 
although its con- 
struction calls for 
engineering ability 
of the highest order 
and the working 
out of a tremen- 
dous amount of de- 


opened. by 


cement, and _ lined 
The tunnel is constructed along a path 
a steel shield; the latter is 
advanced by hydraulic jacks 
provided with a door 


a cast iron tube, encased in a grouting 


with concrete. 


through 


and is 


which 





tail, may be de- FIG. 1—DIRECT-DRAW, ROLL-OVER, JOLT MACHINE USED 


scribed briefly as 


DRAGS OF TUNNEL 
127 


SEGMENT 


MOLDS 





By E C Kreutzberg 


workmen pass the dirt which they re- 
move from in front of the shield. 
These men work under a hood, and in 
atmosphere which is maintained under 
pressure to reduce to a minimum the 
leakage from the river bed above. The 
cast iron tube is 
built up of rings, 
which have a 
length of about 2 
feet along the axis 
of the tunnel, and 
a diameter which 
‘generally varies 
from 17 to 20 feet, 
depending on the 
size of the tunnel. 
The rings, in or- 
der that they may 
be handled with 
facility, are built- 
up of segments, of 
which there gen- 
erally are 9 to 11 
to a ring, depend- 
ing on the diam- 
eter. The segments 
are provided with 
holes through 
which the casing 
of cement grout- 
ing may be applied 
from the interior 
of the tunnel, and 
wit! flanges for 
bolting them  fo- 
gether, the joints 
being calked. After 
the completion of 
the tube, the tun- 
nel is equipped 
with railroad tracks 
of piping, accord- 
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ing to the purpose for which it is 
designed. 

The primary requirements of a 
foundry engaging in the manufacture 
of tunnel castings are a large 
ing floor 


mold- 
corresponding 
melting capacity, since the molds are 
of good size and the 
heavy and 


area and a 


castings are 
thousands of them are 
abreast of the re- 


tunnel 


needed to 


keep 
quirements’ of construction. 
Although the methods of molding are 
simple, numerous 


flasks and_ other 



















FIG. 6—MACHINING 
OF SEGMENTS ON LARGE PLANER 
WITH MILLING CUTTERS 


special equipment are needed, while 
for machining the segments much 
special machinery of unusually large 
size and capacity must be installed. 


In fact, such work calls for specializ- 
ing by the foundry participating in 
it to a degree unusual in jobbing work. 
As a result, only ‘a few concerns have 
engaged in the manufacture of cast 
iron tunnel segments. Among them is 
the Davies & Thomas Co., Catasauqua, 
Pa., one of the first concerns to em- 
bark in the manufacture of such cast- 
ings, and manufacturer of the greater 
portion of the cast iron tonnage em- 
bodied in the sub-aqueous 
New York 
present time, this 
unfinished 


tunnels 
harbor. At the 
company has two 
contracts for 


under 


tunnel seg- 
involving 18,000 and the 
other 22,000 tons, of which 


ments, one 


approxi- 
mately 30,000 tons still are to be pro- 


' 


TAPERED ENDS 


TAE FOUNDRY 


duced. The routine worked out at 
this plant in the manufacture of these 
castings is of interest to every 


foundryman. 
Will Increase Output 


At the present time the 
Thomas Co. is 


floors to 


Davies & 
devoting 14 molding 


tunnel segment castings, 
producing 12 to 14 seg- 


ments a day, resulting in a daily out- 


each floor 


put of approximately 125. tons. 
now are 


Plans 
being 


prepared to 


increase 


FIG 7 


the output and it is expected that 
by Sept. 1 the production will be 
about 175 tons per day. The molding 
methods employed are principally of the 
well-known floor type, as illustrated in 
Figs. 2 and 4. The 


in Fig. 2 is of 


pattern, shown 
simple construction 
and is mounted on an ordinary wood 
follow-board. The flasks are cast 
iron and are provided with trunnions 
which admit of 


convenient handling 


within the 
has undertaken the 


129 


by the hoists which serve each floor. 


The bottom of the cope is convex 
and the top of the drag concave, thus 
providing a joint which conforms to 
the contour of the pattern; the mold 
is located entirely in the drag, the 
cope serving simply as a cover. The 
casting is poured through two gates, 
located at one end of the flask and 
the mold is provided with a 
Figs. 2 and 4 illustrate the sequence 


of molding 


riser. 


operations: The drag 
is rammed and rolled over, the cope 
is rammed and lifted, the pattern re- 
moved, the cores set in the 
and the mold closed. 


prints 
These castings 
are made on a piece-work basis, one 
molder and one or two helpers to a 
floor, the molders engaging their 
helpers. 

On account of the large floor space 
at the company’s 
correspondingly 
it thus has 


floor 


command, and the 


great output which 


been able to obtain by 


molding methods, it is 


only 








MACHINING KEY SEGMENTS ON A MILLING 
MACHINE 


past few months that it 


installation of 


molding machines for use in produc- 
ing tunnel 


segment castings. The 





jar-ramming type. 


two machines in use 
by the 


were furnished 
Mfg. Co., Cleveland. 
The one shown in Fig. 1 is a direct- 
draw, roll-over jolt, used in 
the drags, 


Osborn 


molding 
while the cope 


machine, 
illustrated in Fig. 3, is of 


the plain 
Both machines are 
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The 


as 


manipulated by compressed air. 


used for machine molding, 
Fig. 3, 
used 
the 


machine is served by a receiving car, 


flasks 
shown in are exactly the same 
for floor molding. For 


the 


as those 


removing drags, roll-over 


from which the drags may be trans 
ferred 
The 
portion of 


by crane to the pouring floor. 


do 


mold 


which include 
the 
tion is simply 
lifted off the 
a crane which 
floor. 


copes, not 


and 


any 
whose func- 
to close the drags, ar¢ 
machine 
them to 
Molding sand is 


plain jolt by 
the 
sup- 


plied to the machine by gravity, flow- 


carries 
pouring 


ing into the flasks from an overhead 
steel has 
The downtakes 


from the reservoir are provided with 


which 
for holding 45 tons. 


reservoir capacity 


TAe FOUNDRY 


in the face of the casting. These 
the 
by 


The 
large 


are 


placed in molds in 


prints which 
lugs the 


are 


removable 
bolt hole 
numbers, the 
ranging to four 
As Fig. 4, they are 
of two sizes, the bolt holes at the end 


of each 


are made on 


pattern. cores 
made in output 


from three tons a 


day. shown in 


segment being formed by 


a single large core, while each of the 


side bolt holes is formed by a small 
core A the output 
the large cores is turned out by the 
usual hand method at a 
60 per per 
the end cores 
small bolt hole 


on 


portion of of 
rate of 55 
the 
all 
pro- 
the 
Osborn 


to cores day man; 
and 
are 


of 


remainder of 
of the 


duced 


cores 
machines 
the 


roll-over 


type manufactured by 


me 





FIG. 8S—MACHINING A INCH TAPER 


sand 
floo1 


the flow ot 


from 


gates by which may 


The 


reservoir 1S 


the 
the 
constantly 


be regulated 


supply of sand in 


replenished by a_ bucket 


elevator which is fed from a pit in 


The 


has a 


the foundry floor. molding 


chine installation capacity 


mold « 


has 


turning out a complet 
minutes; 


full 


Tac ilities 


hve Oo! S1X not 


been put i operation due to 


fact that for andling 


output of the machines ve 
Phe 


addition of a 


not 


completed. arrang 


compat! is 


ing for the trave 


crane and other equipm« necessary 
for this purpose. 

For each segment mold 15 dry 
to 


holes in the flanges, and the 


cores are required form the 


tap 


Ing 


sand 
bolt 
he le 


ON A RING WHICH IS USED IN 


Mfg x. 


machines 


Cleveland. Three of these 


have been installed, one 
and the 


The 


cores 1S 


to end 
to 


production 


being devoted cores 


remaining two side cores. 


machine of end 
about 100 per day, while the side core 
output for each machine is 
1,800 per day The 


ade in batches of eight. 


approx|l- 


mately side cores 


The 


department is equipped with 


large coal burning ovens and 


entire floor space is commanded 


6-ton traveling crane. 


No. 2 Plain Pig Iron Used 


The specifications to which the seg 


ments must conform were drawn by 


the first 


York. 


commission, 


New 


service 
the 


public 


district of state of 


April, 1916 


These specify the use of 
pig for the 
requirements in the 

The plant is 
cupolas, 


No. 2 plain 


iron, and usual physical 


resulting cast- 


ings. equipped with 


four three of which have 


capacity for melting 12*tons an hour 
while the fourth 
an hour. 


each, 
of 10 
two 
the 


has an output 
At the present 
cupolas are operated and 
shortly will 
The foundry is provided with a net- 
work of industrial track 
which is utilized for distributing the 
metal in ladle cars. Approximately 
24,000 square feet of foundry 
space is devoted to the segments. 

Between the foundry and machine 
shops ‘is the cleaning department, 40 
x 80 feet. A branch of the industrial 


tons 
12-ton 
third 


be employed. 


narrow-gage 


floor 


4 





CURVED SECTION OF THE TUNNEL 


railroad which 


communicates with 
all parts of the plant extends into the 
cleaning department 


three 


and is equipped 


with 6-ton overhead traveling 
In this department the cast- 
ings are cleaned superficially in order 
that they may be 


the 


cranes. 


handled with facili- 


ty in machine shop; they are 


subjected to a more thorough cleaning 


and finishing process after they have 


been machined. 


The castings are delivered to the 


cleaning room as soon as they have 


been shaken-out, and after cleaning, 


still 
cannot be 


they 
hot. 


are coated with 
The 


immediately 
which 


tar while 
which 


are 


castings 
tarred placed in a 
retain their 


convenient coat 


pit in 
until it is 


they heat 


to them. 
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The machining of tunnel segment cast- 


ings is an exacting operation, since 


any inaccuracies may result in serious 


the work of tunnel 


The 
the 


deflections in con- 
struction. 
at 
are designed for assembling into rings, 
18 


segments now being 


made Davies & Thomas plant 
feet in diameter and 26 inches wide, 
nine segments and one key 
Of 


constitut 


ing a ring. these 








TAE FOUNDRY 


ed while the 


castings on the other are 


being chucked. The machines, known 
as hoggers, mill both sides of the seg- 


ments simultaneously, completing two 
As 
segments are held 
the Davies & 


de Signe d 


segments every 15 20 minutes. 
the 
patented by 


Thomas Co., 


to 
shown in Fig. 5, 
in a chuck, 
which was 


work. 


es- 


pecially for this 











131 
of sides. This planer also is pro- 
vided with two tables, each of which 
has a capacity for six segments, the 


table 


equipped 


machining time per being about 
the 


been 


one hour. It is 


with 


same drive which has 


the 


special 


applied to planers engaged in 


the key 


milling 


For mulling 


third 


milling ends. 


segments, a Ingersoll 




















segments, seven : ; machine, shown in Fig. 7, is  em- 
are provided with joints whose planes Machining the Tapered Ends ployed. This is equipped for milling 
pass through the center of the ring For machining the tapered ends, the both the ends and sides of the key 
The remaining two have one tapered segments are placed on planers which segments. For milling the ends, the 
joint each, thus forming an opening are provided with two milling heads table has a capacity of seven seg- 
into which the key segment may be each so that both ends may be ma- ments, while for milling the sides, 
inserted from the interior of the ring. chined simultaneous!y. Three planers the capacity is five. 
The key segments weigh about 400 are engaged in this work, each of Rings which are intended for use 
pounds each, while the weight of the which has a length of 62 feet in the in curved sections of tunnels are as- 
other segments is approximately 1,500 shears. These planers have two ta- sembled and machined on a_ boring 
pa ee an 
we * 
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FIG. 9—SHIPPING DEPARTMENT, WHERE CASTINGS ARE FINISHED AND INSPECTED PRIOR TO LOADING THEM 
ON CARS 
pounds each. The key. segments are bles each, thus permitting one to be mill which has a 19-foot table, but 
molded in the same manner as the loaded while the othcr under the which can take work 25 feet in diam- 
heavier segments, but the flasks are milling cutters. \ special method eter. The rings are held in a chuck 
shorter and not so many cores are of driving, involving the use of a_ which elevates one side, usually about 
required. The thickness of the metal wheel and dise friction and a worm %-inch, above the level of the other, 
in these castings averages | to 15g gear, has been applied to these planers so that after the two sides have been 
inches. For performing the necessary in order that the feed of the tools machined, they converge slightly, in- 
machine shop operations, the Davies may be adjusted to keep pace with stead of being parallel to each other 
& Thomas Co. has installed heavy ma- the capacity of the milling cutters as as in the case of rings designed for 
chinery which is located in two build- well as to permit rapid forward and straight sections of the tunnel. \ 
ings, 55 x 160 and 55 x 110 feet, re- return movements when desired., Each view of the boring mill in operation 
spectively. For machining the sides, planer table has a capacity for hold- is shown in lig. 8 Only one side 
the heavier segments are placed two- ing six to eight segments and the of the ring is tapered on the boring 
high, on two 42-foot Ingersoll milling operating time for milling the ends mill, the other sides of the segments 
machines. Each of these machines is averages about one hour per table. forming the ring being machined sep- 
driven by a 50-horsepower, direct-con- In addition, a 95-foot planer, shown arately on milling machines The 
nected motor and is provided with jin Fig. 6, like the 42-foot milling boring mill is served by a 6-ton trav- 
two tables, one of which may be load- machines, is devoted to the milling eling crane. Each milling machine 
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and planer is commanded by a 3-ton 
The 


two 


traveling crane. machine shop 


is Ingersoll mill- 


ing 
stantly 


equipped with 
cutter 
operated, 
to 

on 


which are 
due to the 
the milling 
planers and 
In 


grinders con- 
severe 
which 
the 


service 
both 

machines, 
to the 

is used exclusively for work on tun- 
the 
a large machine shop, 50 x 150 feet, 


cutters, 
milling 


are subjected. addition 


foregoing equipment, which 


nel castings, company operates 


devoted to general jobbing work. 


Fig. 9 shows the finishing, inspec- 


tion and shipping department, which 
30 x 150 feet and 


by a 15-ton overhead traveling crane. 


is is commanded 
Here all burrs and imperfections are 
the bolt holes drifted 


to remove obstructions, and the holes 


removed, are 
in the surfaces of the segments, which 


are to be used in encasing the tun- 


of 
all 
performed 


The 


cement, 
of 


nel in a_ grouting are 


reamed and tapped, these op- 


erations being by 


tools. 


pneu- 


matic inspection of the 


Tae FOUNDRY 


castings is in charge of a representa- 
tive of the public service commission 
the first district of the state 
New York. He examines the 
ings for all possible flaws, employing 


of of 


cast- 


templates to test the accuracy of the 
the the bolt 
Prior to shipping the machined 
the 


to 


joints and spacing of 


holes. 
of 


surfaces coated 


rusting. 


castings 
prevent 


are 


with grease 


Large Orders for Segments 


what is 
foundries 


for 


In addition to operating 


of 
the 


one the largest jobbing 


in country, with a 


250 


capacity 


melting tons of iron daily, 
& Co. 


the distinction of having supplied the 


gray 


the Davies Thomas enjoys 
major portion of the cast iron linings 
tunnels 


method 


for driven by 
this 
it 
tons 


sub-aqueous 
shield 


contracts 


the in 
The 


working 


country. 
on which is 
18,000 
ments for the Rapid Transit railroad 
tunnel, under 


East 


now 


involve of seg- 
construction 
Manhat- 


which is 
Old Slip, 


from river, 


April, 1916 

Clark street to Fulton 
and 22,000 tons 

Rapid Transit railroad tun- 
Fourteenth street, East 
Manhattan, to Bedford avenue, 
‘Brooklyn. The segments on the two 
identical and 
On the first contract, approx- 
10,000 tons have been deliv- 
leaving 30,000 tons to be pro- 
on the two contracts. The 
following is a list of the tunnel seg- 


tan, to street, 


Brooklyn, for the 
Eastern 
nel from 
river, 
contracts are in size 
weight. 
imately 
ered, 


duced 


ment contracts booked by the Davies 
& Co. it began 
manufacture of kind of work 
1905: 


the 
in 


Thomas since 


this 


Tons 
57,340 
20,525 


13,312 


Pennsylvania tunnel 
East River tunnel 
Hudson & Manhattan 
Steinway tunnel 
Harlem River tunnel 
East River Gas tunnel 
Roof tunnel over the 
railroad tracks 
Sewer tunnel, Borough of Queens, Brook- 
lyn, N. Y. 
Philadelphia Electric In-Take tunnel.... 
Rapid Transit railroad tunnel 18,000 
Rapid Transit railroad, 14th street tunnel 22,000 


Railroad tunnel. . 


New York Central 


Total 


Foundry and Malleable Iron Output Compared 


CCORDING to 
piled by the American 
and Steel Institute, the 
duction of 
29,916,213 
23,332,244 


IQ 7? 


figures com- 
lron 
pro- 
1915 
com- 
1914, 
The 
1913 
This 


pig iron in 


tons, as 


aggregated 


pared with tons in 


an increase of per cent. 


output was attained in 
total 30,966,152 tons. 


year, however, promises to surpass all 


record 
with a of 
previous high marks, the production in 


February having been 


pig iron was more than three 


that of the so-called 
foundry grades. In 1900 the output of foun- 


output 
times 


as great as 
dry iron was 23,376,445 tons, as compared 
with atotal for the entire production of 
13,789,242 tons. 


portion 


In that year the pro- 
foundry iron to the total 
24.5 cent, as com- 
16.26 cent 1915, 
a decline of over 8 per cent. 


of 


output was per 


pared with per in 


showing 
On the 


other hand, the malleable pig 


1900 
representing 

total 

whereas 


in was 
1.26 
output 
1915 this 
tO 2.47 
cent, showing an increase in produc- 
tion, as compared with the total out- 
put, 1.51 cent. It is probable, 
however, that not all of the pig iron 
used 


iron production 
173,413 
cent 
that 
centage 


only 


tons, per 


of the pig iron in 
year, in per- 


was increased per 


of per 


in malleable 


included 


casting production 
the 1900 figures 
at that time of-bessemer 


was in 


as 





at the rate of more 
than 106,000 tons daily, 


was employed to a large 
extent in malleable cast- 





or nearly 40,000,000 tons 
Of the total 
produced in 


annually. 
pig iron 


1915, 


aggregated 


grades 
4,864,348 


malleable 


foundry 


iron 
the 
output, 


tons and 
829,921 
total 

foundry 


tons. Of 


pig iron 
iron 
16.26 


repre- 


sented per cent 


and malleable iron 2.77 


per cent The produc 


tion in 
1914 
and the increase in 
the previous 
331,904 or 7.30 

The 


of foundry iron 
4,533,254 tons 
1915 


year 


Was 


over 
was per 
cent. production 
of malleable iron 


1914 671,771 


and the increase in 19] 





in 
Was ns 
over the previous 


158,150 


year 





was tons, or 





ing manufacture. The 
high point foundry 
production 
1909, 
aggregated 

and the 
malleable pig 
total attained 
in 1913, with an output 
of 933,736 tons. In 1908 
foundry iron production 
dropped to about 3,600,- 
000 tons and malleable 
declined to 400,000 tons. 
The accompanying chart 


in 
iron was 
reached in 
the output 
5,322,415 


record 


when 
tons 


iron was 


shows the production of 
malleable 
iron in the period from 
1900 to 1915 and the big 
increase 


foundry and 


in malleable 


iron production as com- 








pared with that of other 








The in- 
malleable 


23.54 per cent. 


CHART 
the 


crease in OTHER 


SHOWING 


THE 
GRADES OF 


PRODUCTION OF* MALLEABLE 
FOUNDRY IRON FROM 1900 


foundry grades is 


IRON 
TO 1915 


AND ai 
clearly indicated 





The Evolution of the Malleable Iron Process 


Former and Latter-Day Practice Compared, With Side- 
Lights on the Progress That Has Been Made in Recent Years 


HE process of making malle- 


able iron was slow in enter- 
ing into a transitory stage, 
but once started it gained 


headway and we doubt if any other in- 
dustry has taken so large a stride in the 
right direction as that of the manu- 
facture of malleable iron in the past few 
years. In fact, the change 
so rapid that we believe few really 
know how much more ductile and strong 


has been 


the malleable iron of today is than 
that made 25 years ago. 
Within a quarter of a century, pig 


iron was bought by fracture almost en- 
tirely. The blast furnaceman 
as to the silicon content of his iron 
by the appearance of the fracture; that 
is, if it was heavily mottled he assumed 


got some 
ide< 


it was high in silicon, and if the frac- 
white it 


ture was was supposed to be 
low in silicon. He paid little attention 
to the other elements, such as manga- 


nese, sulphur and phosphorus, and today 
we know that he was not always right 
in his assumptions as to silicon, for an 
iron higher in carbon than another will 
show more mottles 
content; 


the same 
deal- 
ing with two variables, where: he figured 
on but one. 


even with 


silicon therefore, he was 


In the old days, pig iron was graded 
by number, from No. 1 to No. 6. The 
irons showing the whitest fracture were 
graded No. 6 and were supposed to be 
the lowest in silicon. 


How 
The which 


malleable iron was made was arrived at 
The method fol- 
lowed by some was rule-of-thumb, which 
consisted of trying to have. the initial 


the Malleable Mixture Was Made 


white iron mixture from 


in a very crude way. 


charge average 3.5 on the basis of 
pig iron grading. For instance, if it 
was desired to figure the charge for 
a ten-ton heat, the procedure was as 
follows: 

The sprue and scrap might be con- 


sidered as equivalent to No. 6 grade pig 
iron. Then if 10,000 pounds of sprue 
and scrap were used, 9,000 pounds of 
No. 1 pig iron and 1,000 pounds of No. 
4 pig iron, the average grade of the 
heat would be 3.65, which for this case 
have been deemed 
satisfactory. Some 


might near enough 


to be manu factur- 


From a paper presented at the Atlantic City 
meeting of the American Foundrymen’s Asso- 
ciation. 


iron did 
formula 


malleable 
an empirical 
guide them. 

It is really to be marveled at that 
some of the iron made at this time stood 
up as well as it did. 
of bad heats were 
when the initial 
sired (around 3.5) and as a 
iron of this period varied 
quality and was not reliable. 


ers of not 


such as 


even 


this to 


use 


However, plenty 


turned out, even 
de- 


the 


charge was as 
whole, 
greatly in 
This gave 
rise to a desire to secure some means of 
improvement, and chemical analysis was 
suggested. 
The second period 
25 or 30 
having been 


back 


laboratories 


dates about 
chemical 
introduced into a 
of plants from 1885 to 1890. Pig iron 
then could be bought by analysis as well 
as by grade. 


vears, 


number 


This resulted in the elim- 
ination of the empirical method of figur- 
ing charges the adoption of the 
practice of obtaining the percentage of 


and 
silicon in the initial charge. 


Importance of Phosphorus and Sulphur 


But the establishment of 
chemical laboratories, bad malleable iron 
continued to make itself manifest from 
time to time. The principal difficulty 
was that the chemist did not know just 
what elements 


even after 


the trouble, and 
those that he did analyze for he con- 
sidered in the light. For in- 
stance, many chemists thought that sili- 


caused 
wrong 


con was the main factor to watch while 


carbon was. seldom considered. We 
know now that the silicon content has 
an important bearing, but that the de- 
termination of silicon without at the 
same time knowing what the carbon 
content is, gives almost useless infor- 
mation. 


Then again, chemists knew that phos- 
phorus and sulphur were important fac- 
tors in determining the quality of steel, 
so they proceeded to analyze and restrict 
it in malleable. Here again the sulphur 
content is uninteresting unless we know 
the manganese content, and we are just 
beginning to believe that phosphorus has 
needlessly alarmed us, 


malleable iron. 


when present in 


From this brief review it is apparent 
that the success of the chemical labora- 
that constituted, was 
doomed to failure from the very outset. 


tory, as at time 


Poor iron still persisted and people con- 


cluded chemical analysis was no help, 
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and in many plants it was abandoned. 
However, the 
began to be 


need for improvement 
felt more and more, and 
after several years malleable iron manu- 
facturers began to take up chemical 
analysis again, as they felt that perhaps 
continued study along this line might 
reveal points on which they previously 
lacked knowledge. 

From 1895 to 1900, many malleable 
plants again equipped chemical labora- 
tories, doing their best to solve some of 
the problems which confronted them, 
but they continued to look at the chemi- 
cal analysis of malleable in the same 
light as that of steel, and it was this 
fact more than any other that prevented 
the the main difficulties. 
The different elements in the iron were 
considered 


discovery of 


independently as to the ef- 
and the possibility of 
one element modifying or changing the 


fects produced 
effect of another was not considered. 
For instance, one of the most perplex- 
ing difficulties encountered was the oc- 
casional appearance of what malleable 
iron men term steely tron. This was an 
iron which showed a white, steely frac- 
ture after being annealed and remained 
in this state even after having 
annealed. Such 
high tensile 


been re- 


iron usually shows a 


strength, but is inferior 
when tested transversely, and its 
tility is almots nil. This iron 
viously unsuited for railroad castings or 


duc- 
was ob- 
any castings subjected to shock. 


Steely Iron 


This iron was analyzed and was found 


to be and for a time 


steely iron was supposed to be the re- 


low in. silicon 
sult of allowing the silicon to get below 
a certain limit. 

Just about the time malleable man1- 
facturers were congratulatin: 


e themselves 
on the fact that the cause of 


had been found, 


steely iron 
submitted a 
sample of steely iron with a silicon con- 
tent of 0.94 per cent and again all hopes 


some one 


of arriving at the correct solution were 
shattered. This not the 
only trouble. 


however, was 

The general practice in the malleable 
iron industry at that time was to analyze 
for carbon, manganese, sulphur 
It was considered that 
all carbon present in the iron after an- 
nealing was in the temper graphite form 
and, therefore, a great many 


silicon, 
and phosphorus. 


chemists 
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analyzed the iron on the basis of total 
We now know that this method 
was wrong, but the fact that it was fol- 


carbon. 


lowed resulted in many perplexing prob- 
lems. 
Malleable 


sometimes 


iron of inferior quality 


was obtained, but when ana- 


lyzed, it showed nearly the same chemi- 
cal contents as that of excellent quality 
This obviously proved puzzling, and the 
determination of the cause of poor iron 
seemed hopeless. 


lssociated Effort Among Malleable Men 


This state of affairs is representative 
of conditions up to less than ten years 
the leading manu- 
met to talk over 
They feared that the poor 
which 


ago, when some of 


facturers of malleable 
the situation. 
malleabl was made from time t 
time, would slowly but surely hurt the 
industry and 


railroad 


prejudice the 


users, 


especially men and implement 


manufacturers, against it. It was finally 


decided that inasmuch as no_ scientific 


research had ever been attempted, 
some eminent 

this work and see 

could not help them. Such a man 
finally tound and the fact that th 

ion and 


would induce 


to undertake 
was 
deci- 


S choice of this body of manu 


facturers was a happy one, is proven by 


the wonderful results that have been 


obtained 
Hidden mysteries have been revealed 


} 


We have learned that steely tron can be 


silicon high as well as 
carbon 


made with the 


low, because also was found t 


be a factor. If the carbon is below cer 


j 


tain limits it will stay in the combined 


state as pearlite, and cause steely iron, 


no matter how high the silicon content 


may be. On the other hand, our former 


assumption that too low a silicon con 


tent caused steely iron also was cor 


rect, and iron too low in silicon cannot 
be forced to give up the carbon it holds 
in combination, no matter what the car- 
bon content may be. 

In like 
sulphur 


li sely 


lieved 


manner we have leared that 
and 
related 


that if 


manganese are just as 

Formerly it was be 
the below 
0.05 per cent it could not hurt malleable. 


steel We for- 


sulphur was 


because it did not hurt 
erly believed that an iron running 0.02 
per cent in sulphur was better than one 
0.06 cent As a matter 

these 
one containing 


analyzing per 
manganese in 
is 0.24 per cent, the 
0.05 per cent 


f fact, if the 
irons 
sulphur is the better ir 
the two. 

been s 
the limitat 


there has 
ether or not 


Recently, 
loubt as to wl 
0.225 per cent was 
light ot 
irks, we an see that 


f phosphorus ti 
a needless precaution. In 


these last few ren 


the malleable iron specifications used in 


the past did not in any wa ‘complish 


their purpose. That is. they did not 
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malleable 
or assure the securing of a good quality. 


protect the buyer from poor 
Nearly all the old specifications con- 
elause that iron shall 
not contain over 0.05 per cent sulphur 
or over 0.225 cent phosphorus. 
Nothing is about the manganese 
content and, therefore, limiting the sul- 
phur to 0.05 per cent is, 
the means of 
tl 


tain a malleable 
per 
said 


in some cases, 
securing bad 
For 


iron rather 
instance, iron with a 
content of 0.34 per 
would be satisfactory if the sulphur was 
0.085 cent. 
the content 
should be limited, but it might prefer- 
ably be stated that the sulphur content 
shall be from one-third to 
the manganese content, as 


lan good. 
manganese cent 
per If a limit is placed on 


sulphur, manganese also 


one-fourth 
there is no 
temptation to raise either one of these 
elements above a reasonable limit. 

The same holds true with reference to 
silicon and carbon. It is meaningless 
to limit the percentage of the one with- 
the 
value of the other. 
the 


about by 


out assigning proper corresponding 


biggest improvement 
this 
been the introduction of misroscopic 


Perhaps 
brought 


] 


nas 


scientifle work 


investigation as well as chemical ana 
physical analyses into our practice. 
Chemical analysis serves to show what 
is in the iron, but as stated before, this 
knowledge is not always sufficient, as 
much depends on the state in which the 
elements exist, whether the carbon is 
combined with the iron to form pearlite 
the 


and cementite or whteher it is in 


state, as temper carbon, all of 


is clearly brought out by means 


microscope. 

What the 
Che 
piece of malleable has been annealed too 


too tempera- 
ture; whether the annealing temperature 


Microscope Has Done 


microscope reveals whether a 


short a time or at low a 
was too high, or if the cooling was too 
fast. These were 

I until research 


points 
this 


questions of 


was. under- 


practice in many malleable plants 
today is to cast three types of test bars 


from each heat, one set 34-inch square 


} 


and 14 inches long for making a trans- 


verse test ; another set of 5¢-inch round test 
bars for making atest of tensile strength 
and elongation, and one set of wedge- 
shaped bars for making a dynamic test. 
The latter bars are 6 inches long and 1 
inch wide. thick at 

1/16-inch in 
This 
upright under a drop hammer de- 
livering a 70-foot 
gradually curled up with each successive 
blow. This last test 


They are %-inch 


the base and taper to 


thickness at the point. wedge is 
held 
pound blow and is 
is also a direct re- 
work undertaken 


and 


the research 


is one of the most severe 


exacting to which malleable iron 


cast 
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has ever been subjected. All of these 
tests have values assigned to them, to 
which the iron must conform before it 
is passed as 100 per cent in quality. 

if for any reason they fail, sections of 
the bars tested are polished, etched and 
examined under the microscope, which 
in connection with the chemical analysis 
at once indicates the cause of failure. 


Improved Quality of Malleable 


This method of control, carried on 
day by day, explains why the iron now 
made is so much better in quality and 
runs so much more uniform than that 
made 15 or 20 years ago, or five years 
ago for that matter. 

A few years ago, when we first began 
to understand the relations and signifi- 
cance of the elements present in malle- 
able and to change the white iron mix- 
ture somewhat to conform with this 
knowledge, we thought that wedges that 
withstood seven 70-foot-pound 
represented good iron. 


blows 
In a short time 
the quality of the iron had so far im- 
proved that we decided on ten blows to 
represent 100 per cent quality and about 
a year ago we had to change this so that 
20 blows represented 100 per cent qual- 
ity; but still we are not high enough, as 
we are now making iron that will easily 
average 35 blows. 
know just 
may go, as we 


We really do not 
this improvement 
have tested that 
stood 108 blows, and this serves to 
illustrate the possibilities of 
malleable iron practice. 

In like manner the tensile strength of 
the iron has improved. It can be stated 
safely that the average tensile strength 
of malleable made 15 to 20 years ago 
was from 38,000 to 40,000 pounds per 
square inch. Today the iron made at 
some plants will average 50,000 pounds 
per square inch and we have broken one 
bar that tested 71,500 pounds per square 
inch. 

To show that 
at our command, 


how far 


bars 


improved 


the facilities now 
iron such as this can 
be made, day in and day out, and is 
uniform, we are including a run of 21 
consecutive 


with 


heats from one furnace, 
showing the tensile strength of the iron 
produced. The omission of the dates of 
several of the working days in the fol- 
lowing due to the 


was 


was idleness of our 
operated only 


days per week during this period: 


plant which four 


Tensile strength, Per cent 
pounds per’ elongation 
square inch in 6 inches 


55 


Date, 1915 


tN — 


81 
.29 
81 
24 
16 
41 
21 
21 
58 
24 
5.21 
5.73 
9.37 
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We believe that when the properties 
of such iron as this are compared with 
that of malleable iron made 25 years 
our fellow-workers in the malle- 
able iron industry will agree that we 
have made progress of which we need 
not feel ashamed. 


ago, 


Work of Steel Foundries 


In connection we may profitably take 
a lesson from the steel casting manu- 
facturers who perfecting 
their product while we have been almost 
at a standstill. As a result, the steel 
foundries are castings, 
which from the nature of the service re- 
quired them, would far more 
satisfactory if made from a high grade 
malleable iron. Unfortunately, however, 
too of malleable manu fac- 
turers are still satisfied with the produc- 
tion of iron of inferior quality and are 
not taking advantage of the 


have been 


now supplying 


of be 


many our 


knowledge 
gained and results obtained in securing 
uniformity and high quality in malleable 
This attitude their 
detrimental to the entire industry and 
makes it possible for the steel casting to 
lot of 
service, it is 


iron. on part is 


malleable, for when a 
malleable castings fail in 
not the individual casting that is con- 
demned, but malleable iron generally is 


considered unfit for the purpose. 


replace 


Steel is of a highly crystalline nature 


which is practically uninterrupted 
throughout its section. The basic 
structure of malleable iron also is 
crystalline, but its structure is not con- 
tinuous, as in steel, but is interrupted 
or interwoven by particles of temper 
carbon. Ductile materials such as cast 


steel and malleable iron are weaker un- 
der shear than under tension and will 
fail in shear whether the force applied 
is tension or compression. 

When the applied load exceeds the 
elastic limit, the crystals begin to slide 
each other, the amount of such 
slipping or sliding corresponding to the 
permanent deformation received. As 
these slide, the infinitesimal 
irregularities on their surfaces interlock, 
increases the friction between 
these particular crystals, bringing 
them to rest and starting the slipping 
This motion 


over 


crystals 


which 


two 


between adjoining crystals. 
continues across the section of the metal 
in question until the force applied has 
become so great that the weaker crystals 
part, intensifying the stress on those re- 
maining when the next weaker crystals 
part, and so on until complete failure 
occurs, 

The surfaces over which these crystals 
slide are sometimes salled slip planes and 
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since the crystalline nature of steel is 
practically uniform and uninterrupted, it 
is an easy matter for these slip planes 
to extend 
of steel in a continuous, though irregu- 
lar line, causing cracks and failure. 
Malleable starts to fail in the 
same manner, but before more than one 
or two adjacent crystals have failed, the 
incipient fracture will 
carbon 
spots 


themselves across the section 


iron 


have run into a 
These temper car- 


are 


temper spot. 


located at the 
of three four 
so that there are three or 
along which the fracture may continue 
and the probability is that the 
serious crack will break up, taking three 
or four of these available paths 
paths, in turn, run 
spots, regardless of whether the 
fractures are still further broken 


bon usually 


conjunction or crystals, 


four paths 
one 


These 
carbon 
smaller 
up. In 


new into 


advance of one large seri- 
is prevented from working 
straight across the section of metal. 


this way the 
ous fracture 


Failure Due to Fatigu 


It is hoped that we soon may learn 
fatigue failure and establish 
beyond question the reason why malle- 
able iron is less susceptible to this than 
steel. 

Malleable further and 
very important advantage over steel in 
the solidity of 
tions, provided care is taken to eliminate 
shrinkage spots. Malleable is cast at a 
steel 
occluded 


more about 


iron has a 


soundness and its sec- 


lower temperature than and hence 


it is from which 


and unsoundness. 


free 
cause blow-holes 
Soundness of 
the fact that 
strength to the 
of higher the 
ratio of ultimate strength to elastic limit 
should 


gases 


section, with 


the 


coupled 
of 
elastic 


ratio ultimate 
so-called 


much 


limit 
malleable is than 


in steel, justify a much lower 
mal- 


leable, than would be permissible in cast 


factor of safety in the design of 


steel, as the allowable working stress of 
malleable is about 10 per 
that of steel. 

As an illustration we will assume that 
the ultimate strength of cast steel is 65,- 
000 pounds per square inch and the elas- 
tic limit is quoted at 35,000 pounds per 
inch 


cent higher 


than 


square Many malleable plants to- 
day are producing iron with an average 
ultimate of 50,000 pounds per 
square inch, which, while lower than the 
of steel at 65,000 
pounds, still has an elastic limit of ap 
proximately 38,000 pounds per square 
inch or about 8 per cent higher than that 
of steel. Since in the design of castings 
it is the elastic ‘imit the ulti- 


considered, it 


strength 


ultimate strength 


and not 
strength which is 
seem that the stated in 
connection with the superior soundness 


and freedom 


mate 
would facts, as 
from blow-holes of malle- 
able castings, should be ample justifica- 


tion for using a lower factor of safety 
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in arriving at the working stress to be 
used. Malleable 
resisting 
other 


has 
than 
metals. 


iron 
properties 
ferrous Therefore, 

railroad, implement, and other 
work subjected to corrosion, malleable 
cast iron is to be preferred to cast steel 
or gray iron. 


greater rust- 
any of the 
for 
use in 


Small Ladles and Their Linings 
By T. F. Kennedy 


Considering the value of the output 
poured from hand ladles, this equip- 
ment occupies a place of importance 
in the foundry hand 
ladles is meant ladles with the single 
shank and _ not 


industry. By 


so-called one man 


ladles. The bowls should be as light 
as possible, consistent with safety. 
The metal of the bowl should be 
of uniform thickness and the depth 
should be proportional to the diam- 
eter. If a foundry casts its bowls 
for hand ladles, it will prove to be 


a paying investment to have a good 
pattern correct design. 

In lining the bowls, it is well known 
that fire 


blister 


of 


alone will crack and 
the other hand, if 
sufficient sharp sand is added to over- 
come the blistering, 
the 


lining 


clay 
and on 
it seems to lessen 
the 
for 


In 
stiff 
clay can be used, the cracks can be 
the but 
whole 

falls 
pouring 


refractoriness of clay. 


large ladles, which 


closed’ when lining is dry, 
the 
metal 


Inan 


bowls where 
the ladle 
muscles of 


in small 
weight of 
the 
metal, a 
small 


and 
the 
lining is 


on 


the thin desirable. 


where I worked 


molder 


In a foundry 


lined his 
methods pursued 
the 
However, I 
method of 
gave excellent results. 
For the backing next to the shell old 
molding employed, 
dried quickly, cracked very little and 
seldom blistered. When dried, the 
lining was pressed carefully with the 
hand to detect blisters all cracks 
closed stiff clay. The 
lining then was given a heavy coat 
of clay wash and was returned to the 
fire. When this 
coat of wash 
the bowl laid 
the metal came down. 


each 
the 
numerous 


at one time, 
ladle 


as 


own and 


were as molders 


in the shop. succeeded 


in developing a lining 
ladles which 


sand was which 


and 


were with fire 


was dry a _ second 
and 


until 


applied 
the fire 


clay was 


was on 


The Clay Wash 


the 
handful of 
of 
blacking in a pail of water. 
to dry 
passed 


To 
solved a 
handsful 


wash dis- 
salt 


facing 


make clay we 


and three 
or 
The fire 
was out thor- 

and through a 
The wash was made of a thick- 


heavy core 


clay allowed 
oughly was 


sieve. 
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ness which still permitted its appli- 
cation with a brush. I frequently 
have used a ladle lined in this way 
for 10 heats, pouring 100 dips, the 


iron being clean and hot. Since work- 
ing in this shop I would have saved 
time and castings by lining my own 
ladle. 

While the use of old molding sand 
the backing 
for the lining, nevertheless it is good 


is not insisted upon as 


practice since it eliminates the boiling 


of the iron which occurs when the 
molten metal strikes a new lining. 
I have reached the conclusion, how- 


ever, that a small ladle is never prop- 
receives several 
coats of clay wash. When 
a new lining, the iron should not be 
held in the ladle the first time, but 


should be poured into another ladle as 


erly lined unless it 


initiating 


quickly as possible. This enables the 


gases that still remain in the lining 
to escape. When the gas from a new 
lining splashes the metal onto the 
floor, it is liable to scab the lining, 
to say nothing about ruining the 
metal. Even if the lining is not thor- 
oughly dry, it can be initiated with- 
out damage if the hot iron is held 
only momentarily in the bowl. To 
increase the number of heats that 
can be obtained from a lining, the 
iron should be skimmed with every 
dip. Iron should never be left in 


the bowl after the last dip and leav- 


ing or catching iron in the ladle to 
chill the next dip is bad practice. 
Allowing a few pounds of iron to 
chill in the ladle will thicken a scull 
more than will be done by pouring 
an entire heat. If the iron requires 
chilling, use gates or clean scrap. 


This will permit of chilling the iron 
in the proper manner. 


Titanium Aluminum Castings 
The 1916 edition of the standard alloy 
be oklet the Alloy 
Mfg. Co., Niagara Falls, N. Y., contains 
a large amount of valuable information 


issued by Titanium 


on the large number of alloys made by 


this company, no less than 33. being 
listed and their approximate composi- 
tions are included, as well as their phy- 
sical properties. This company manu 


factures a full line of brass and bronze 


castings, but specializes in high grade 
bronzes. \ large number of micro- 
photographs of the various alloys are in- 


cluded showing magnifications at 20 and 
200 diameters, respectively. 

\ four-page circular issued by the 
Chicago, 
is devoted to its line of universal elec- 
tric hammer drills. <A 
of illustrations are included and spec- 


Chicago Pneumatic Tool Co., 


large number 


ifications also are given. 
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Thawing-Out Frozen Nozzles 
By W. T. Dagnall 


Among the many annoyances of steel 
foundry operations are frozen nozzles or 
frozen tap holes. These are quite 
occurrences and they are ex- 
ceedingly costly. 


frequent 
In the accompanying 
illustration is shown a device for thaw- 
ing out frozen nozzles and tap holes, 
has proven quite successful. <A 


piece of %4-inch pipe, about 5 feet long, 


which 


is coupled to an elbow to which a piece 
of pipe 12 inches long is attached, thus 
forming an L-shaped section. To one 
end of the 5-foot pipe is attached a hose 
which connects with an oxygen gas tank. 
The section of 12-inch pipe then is in- 
serted in the nozzle, the gas is turned 
on and in less than 60 seconds the nozzle 
is freed and the heat 
can be poured without further trouble. 
This can be used for 
thawing-out the tap hole of the melting 
furnace, with the exception that it will 


from obstruction 


same contrivance 


be more convenient to employ a straight 
piece of pipe for this work. When it is 
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DEVICE FOR THAWING OUT FROZEN 
NOZZLES OR TAP HOLES 
considered that a great many heats in 


steel foundries are lost through frozen 


nozzles and tap holes, it would seem to 
be advisable to this 


kind as a part of the shop equipment. 


have a device of 


Davis-Bournonville Changes and 


Extensions 
The Davis- Bournonville Co.. New 
York City, manufacturer of oxy-acety- 


lene and oxy-hydrogen welding and cut- 
ting equipment, has made several changes 
and additions to its selling force. W. R. 
Noxon W. S. Schoenthaler as 
manager of the Chicago office, Mr. 
Schoenthaler having been transferred to 


succeeds 


the company’s general offices at Jersey 
City, N. J. Mr. Nixon has been affiliated 
with the company 1908. H. H. 
Armstrong was recently appointed sales 
manager for the Pittsburgh district, the 


since 


office and demonstrating plant having 
been removed to 316 Penn avenue. <A 
demonstrating plant and a commercial 


welding department also has been estab- 
lished at 147 West Austin avenue, Chi- 
cago, with F. J. 


superintendent of 


Maeurer, 
the 


formerly 


welding depart- 
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ment at the Jersey City shops in charge. 
H. Ulmer succeeds Mr. Maeurer as 
superintendent of the Jersey City weld- 
ing department. John B. Redd, for- 
merly with the Pacific Gas & Electric 
Co. and superintendent of the collective 
gas exhibit at the Panama-Pacific expo- 
sition, and George S. Pearson, until re- 
cently affiliated with the American Stove 
Co., have joined the Davis-Bournonville 
sales organization. Mr. Redd will give 
the artificial and 
natural gas industry in the application 
of oxy-acetylene welding to pipe lines 
and other work and Mr. Pearson will be 
connected with the general offices at 
City. The Davis-Bournonville 
Co. now is erecting an additional build- 
ing at its Jersey City plant which will 
increase the floor space 40,000 square 
feet and which will enable the company 
to practically double its output. 


special attention to 


Jersey 


Foundries to be Built 


Wonham, Sanger & Bates, Inc., en- 

contractors, 17 Battery 
place, New York, have booked contracts 
for furnishing a number of complete 
foundry installations, the largest of 
these contracts involving the equipment 
for the large new foundries of the New 


gineers and 


London Ship & Engine Co., Groton, 
Conn., the Staten Island Shipbuilding 
Co., Port Richmond, N. Y., and the 


Crouse-Hinds Co., Syracuse, N. Y. The 
New London foundry is to be one of 
the modern in the country and 
the electric 
elevator, 
sand 


most 
involves 
electric 
large 
all other 


from 


contract traveling 
air furnace, 
blast chamber and 
necessary equipment. The 
the Staten Island com- 
electric traveling cranes, 
blowers, core ovens, elevators. 
etc., whilé the equipment at the Crouse- 
Hinds plant will be of the same char- 


cranes, 
cup¢ dla, 


contract 
pany includes 


cupolas, 


acter. These contracts cover not only 
the necessary equipment, but engineer- 


ing services with the object of arrang- 
and operating the plants to insure 


most economical results. 


ing 


The Milwaukee Brush Mfg. Co., 
Milwaukee, Wis., has been incorpo- 
rated with a capital of $50,000 to 


engage in the manufacture of a com- 
plete line of brushes and brooms 
adapted for use in foundries, machine 
shops and industrial plants generally. 
Wire, bristle and fibre brushes will be 
made. The plant operated by the 
company is well equipped throughout 
and those engaged in the active man- 
agement all have had a wide experi- 
ence in the brush manufacturing in- 
dustry. E. F. Streich is president; F. 
vice president and sales 
and E. W. Hoffman, 


and treasurer. 


D. Jacobs, 
manager secre- 
tary 














Melting Gray Iron in the Baby Bunting Cupola 


The Advantages and Disadvantages of the Small Diameter 


Furnace Are Discussed, With Suggestions for Its Operation 


OME of the 
mands for a small cupola are 
in experimental work, to make 


commercial de- 


new mixtures and to 
melt iron for trying-out a new pattern 
or molding 


tests of 


make re- 
while the large cupolas are 


device; also, to 


pair work 
The regular or standard 
small melter is to 


not operating. 
use for a 
metal for 


provide 
certain hardware, 
jointed 
similar work. 


quired 


styles of 
beds, and 
The amount of 


cast iron iron rod 
iron re- 


for such hurry-up jobs or for 


to the school cupola or furnace. But any 
foundry or educational institution that is 
seriously considering the purchase of a 
small melter will do well to investigate the 
practical merits of someof the up-to-date 
designs that are now built in the college 
shops. There has been a wonderful increase 
in the number of manualtraining schools 
lately, and the perfection of a 
cupola 


suitable 
for making frequent small heats 
makes it possible to 
struction in 


give superior in- 


founding today, that was 


not possible with the old style equip- 


By F West 


The body of the furnace can be re- 
volved easily to any position, as it is 
mounted on hollow roller’ trunnions. 
These serve also for inlets for the blast. 
The sloping joint between the bottom of 
the fixed section and the top of the 
movable one is that 
melting 
The most that is required, in 


formed in a way 


insures tightness when in the 
position, 
any case, is the application of fire-clay 
luting. An extension joint is provided 
immediately below the stack plate to take 


up the vertical expansion of the lower 




















FIG. 1—THE SMALL CUPOLA 


A BUSY DAY 


standard production, will vary from 100 
to more than 1,000 pounds. The tech- 
nical training schools have been the 
greatest 
cupola, 


fronted 


factors in developing the small 
been 
problem for 


because they have con- 


with the 
With 


the cost of 


many 


years. them, however, it is not 


melting that is the prime 
factor of consideration, since their prob- 
lems relate to safety, simplicity and ease 
of operation, time, etc. 


frequently refer derisively 


economy of 
Foundrymen 


RESTING 


AFTER FIG >—THE 


ment producing only a_ few large 
heats. 

A good cupola is 
shown in the accompanying illustrations. 
The body of the 


trunnions, 


design of a small 


cupola swings on 
overhead, 
thereby providing a clear floor around 
and underneath the Where 
cupola can be 
four columns. The charg- 
ing door and stack are supported on the 
framework of the 


supported from 

furnace. 
necessary, however, the 
mounted on 


charging platform. 
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SMALL CUPOLA 
INSPECTION 


TILTED FOR 


section. The construction throughout is 
simple, practical and durable. There is 
nothing about the furnace to fall off or 
likely to become broken, get lost, or get 
out of 


handled. 


order even when carelessly 

\t present this cupola is made in two 
sizes, 16 inches and 18 inches in diameter 
inside the lining, with melting rates of 
about 1,500 and 2,000 pounds per hour, 
respectively. These may be considered 
as the best sizes for what is classed as 
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the small cupola. The floor space tor 
the 18-inch furnace, outside of the col- 
umns, is 3 feet 8 inches across the front 
and 4 feet 5 inches across the side. The 


furnace 
the 


16-inch 
than 


the requires 
ab mut 1 foot 


The platform heights may vary from / teet 


side of 
less larger one. 
6 inches to9 feet, according to the height 


of the ceiling under the charging plat- 
form. 

One great advantage of this design of 
small cupola, and the one that makes its 


use so satisfactory, is that an expert 1s 


not required to operate it. In the col 
lege shop a student of the average abil 


++ 


ity can prépare the furnace and run off 


a heat. Likewise, in the commercial 


foundry, the same kind of trained labor 
that is so largely employed easily can di 
either batch or continuous melting. 


A cupola, 18 inches or less in diametet 


has important advantages over a largé 


furnace, both for experimental work and 
for teaching. One of the most important 
of these for class instruction is that with 
such a furnace a heat of 1,000 pounds or 
: require several 


less is sufficient to 


then becomes possible to 


the 


charges. It 


arrangement and _ the 
the fuel 


charges, the use of fluxes, the method of 


demonstrate 
proportioning of and metal 
slagging, etc. 

When the furnace is 24 inches or mort 
in diameter, the total metal required 
be melted may form only one charge or 
a part of one. In such cases the students 
are given the impression that the cupola 

and this 
be wholly 


is not a continuous furnace, 


wrong impression can _ not 
overcome by any class room work on the 


theory of cupola melting. 
Preparations for a Heat 


The small cupola can be prepared for 
a heat more quickly than a large one. In 
a technical school two students usually 
can chip out and daub the melting zone, 
put in the sand bottom and make every- 
readiness to start the fire in 
Also, the 
and ready to 
30 to 40 
It has been found practical for 
light 


the fire, charge the metal, melt and pour 


thing in 


will be 
the 


two hours. coke bed 


ignited receive 


from 


fully 


metal in minutes after 


lighting. 
students to 


an afternoon class of 


off a heat of from 500 to: 1,000 pounds, 
and shake-out the castings, inside of a 
two-hour period. On the other hand, 
when using a large furnace that ¢ not 
be tilted, as shown in Fig. 2, only one 
man can work inside at a time. It takes 
about half a day to chip out and d it, 
and the fire has to be started usually two 
hours before the iron is wanted. 
The tilting section is shown in position 
] ) 


for inspection a1 repairing in Fj 


This feature 1s important, as it makes the 


use of the small cupola so practical. By 


this means it is possible to show the 
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The 


the 


interior to a whole class at once. 
general construction of the 
the arrangement of 


furnace, 
the 
the size and location of the melting zone, 


lining, tuy2res, 
the action of the heat and the fluxes on 
the lining, and the method of chipping 
and daubing the interior, all are possible 
of being clearly demonstrated before an 
When in the melting posi- 
tion, the cupola, to all intents and pur- 


entire class. 


poses is the same as the standard com- 
All the 


ditions and phenomena met with in com- 


mercial type in operation. con- 


mercial cupola practice are accurately 


The tilting section balances 
nicely on the trunnions, so that it car 


reproduced. 


be swung down for the inspection of the 


into the melting position 


with little effort. 


interior or 


Economy of Fuel and Equipment 


uel economy is the point in which 
the small furnace excels the large one 
The following data are from two actual 


iverage heats of 600 pounds each. 
»f these 


One 


was made in a 16-inch and the 


other in a 24-inch furnace: 
Twenty-four-inch 
furnace. 
Pounds 


Furnace 


Pounds 


Coke bed. .ivcccrs 110 Coke bed 350 
| t charge of a Peer ere eee 600 
OR «cask sp acess 350 Coke recovered in 
CAME “ivkcaspuercre 25 i a eee 90 
LTON vdsvascawes ace MORO EOE) «oc wccceee 
Coke ecovered it Melting ratio..1 to 2.3 
GM xs wan hen ere 35 Cost of fuel, about 90 
Melting rati 1 to 6 cents. 

( t of tuel, about 35 


lhe difference in economy is indicated 
With a heat of 300 
pounds of fuelthe economy would be still 
more 


by these figures. 
favorable to the 16-inch furnace. 
lt is both practical and economical to 
‘ast more frequently when using a small 
furnace. Every teacher who is obliged 
to use a cupola 24 inches in diameter or 
larger, the annoyance 
having a large 
proportion of the floor space, flasks, etc.. 
tied up for periods of several days to 
accumulate take care 
f the heat from the large cupola. On 
the other hand, the small cupola can be 
made so quickly, and the fuel 
economy is so satisfactory, that heats 
f from 250 to 300 pounds are neither 


has experienced 


and inconvenience of 


enough molds to 


ready 


impractical nor extravagant of 
The ability to cast 
means the 


fuel. 
more frequently 


use of less floor space and 
fewer flasks. Or in other words, a shop 
of any given size can accommodate a 


This 
advantageous, as 
classes can be held in the foundry the 
entire day, 


larger number of 


students. 


feature is specially 


or during the day and even 


ing Frequent small heats give a 
greater 


vidual 


amount practice to the indi- 


students in melting and pouring, 
in caring for the cupola, than do a 
few large heats. 

For both experimental and class work. 
t 


the rate of melting is an important con- 
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sideration. It is considered too danger- 
for students to use hand ladles. <A 
bull ladle should be employed, and the 
instructor should superintend the pour- 
ing. Hence, melting, enough to 
make the use of one ladle practicable, is 

A melting 
per 


ous 


slow 


necessary. ratio of about 
should 
work 
and heavy 
ratio that about 
three minutes to pour the contents of a 
100-pound bull ladle into small 


which is about the usual rate. 


one hour not be 
the 


large 


ton ex- 
prin- 
castings. 
allows 


ceeded unless consists 
cipally of 
This gives a 
molds, 


Questions are sometimes raised as to 
the limitations of these cupolas. 
\s to their capacity, the 18-inch cupola 
will melt continuously at about the rate 
of one ton 


small 


per hour. Single castings 
weighing up to 1,000 pounds have been 
poured without difficulty. 


necessity 


There is no 
for breaking the pigs before 
charging, unless it be for the purpose of 
making exact weights. If the pigs are 
too long to be placed horizontally, they 
Hot iron can 


be run from a small cupola as well as 


may be charged on end. 
from a large one. Plenty of heats have 
been made, giving 300 pounds or more 
of extra hot metal—in 
added to 


some cases 
ladle to 

Heats 
hours, and a 
second separate heat has been run dur- 


sprues have been the 


cool off the iron before pouring. 


1% 


have been run off in 
ing the same afternoon to accommodate 
a customer for an 
that ordered after 


been dropped. 


emergency casting 
the bottom had 
Twenty-three heats have 
The 
melting loss in the small cupola is not 
appreciably 


was 
been run in 24 consecutive days. 


greater than in the larger 


one, 


Handling Pig Iron With a Gravity 


7 
Carrier 
In the March, 1916, issue of THE 
FouNpRy, page 123, was published an 
article entitled “Unloading Pig Iron 


With a Gravity Carrier”, which described 
the equipment installed in the plant of 
the Standard Steel Castings Co., Cleve 
land, by the Mathews Gravity Carrier 
Co., Ellwood City, Pa. Unfortunately, 
the name of the maker of this gravity 


carrier was not mentioned in this ar- 
ticle. 
The Air Reduction Co., 50 Broad 


street, New York City, will engage in 
the production of oxygen, 
plant for this 
Additional 
built in 


having 
erected a purpose at 
Philadelphia. plants 


will be 


also 


other large oxygen 
throughout the 
will be 
Claude process in 
the Place method. 
sirge is president of the 


consuming centers 
United States. The 
produced by the 
with 


oxygen 


conjunction 


Walter W. 


company. 











How Patterns are Stored in an English Foundry 


An Exceedingly Simple, Yet Comprehensive System That Has Been 
Developed to Keep an Accurate Record of Thousands of Patterns 


HE creation of a system of 
organization for the foun- 
dry is a problem which 
takes both time and experi- 

ence to solve. It may be not so dif- 
ficult in plants which make castings 
for two or three types of machines 
only, but where a large number of 
distinct types of castings are made, 
and where the class of castings is 
constantly changing, considerable 
thought will have to be devoted to 
the subject. 

In a well organized shop every 
casting or pattern must be traceable 
from the time it is ordered to its de- 
livery. Many systems provide only 
for checking off the castings, no rec- 


or two castings, entailing needless delay. 
The system that will be described 
was installed by a large firm making 
textile machinery for all classes of 
material. Although various types of 
castings are made regularly, others 
are produced only at varying intervals, 
perhaps months or years passing be- 
fore similar machines are _ ordered. 
Therefore a record must be kept that 
will give all the’ necessary informa- 
tion and will give a history of all 
changes made. In a plant of this de- 
scription, 20 or 30 machines of differ- 
ent types may be in course of erec- 
tion, and the castings, which amount 
to thousands, will go through the 
foundry at the same time and a mold- 


By Allan Hill 


These instructions are given on a 
sheet, Fig. 2, which is issued on the 
pattern clerk and_ include 
order number, type of machine and 
number required, pattern number, if 
plated, the plate number, number of 
castings required, where the patterns 
are located and the dates delivered 
or returned from the foundry. The 
plate number is obtained from an in- 


dex record kept in the pattern loft. 


storage 


The clerk in charge of this depart- 
ment is not allowed to issue patterns 
without receiving one or more of 
sheets, which are duplicated, 
one being issued to the foundry to 
permit of checking-off the patterns, 
and also for the purpose of filling-in 


these 

































































































































































TYPE OF MACHINE Calico Loom ORDER NO | S069] PATTERN STORES 
eee eras : UMBER [TYPE OF MACHINE| Calicoloom | NUMBER REQUIRED 20 
NAME OF PART GATT ae Ke bd or sled ser REQUIRED FOR » PATTERN | NO. OF NO. |WHERE SITUATED DATE DATE 
ATTERN [STAND | SHELF IONE MACHINE NO. PLATE | REQD | STAND] SHELF | DELIVERED] RETURNED 
Spring Bkt 530 i a : 530 | 7039 | 20 6 Z| Seat /97015 Sept 19/5 
Stop Catch 55/ . / 53/ | 7036 | 20 ; ; : Z 
Eecentrrc 552 os 3 / 532 — | 20 . 3 ” ” 
Eecentric Bush 5535 ” vA | IGS — | 20 « ° is a 
Under Brake SIF P || L534 _940 | 40 ” - - Sept 12,/9/S 
Under Breke Brathet| 535 Z ” Z 555 | ——| 40 ” - . ” 
Lever forClthfoll| F536 ‘a S36 —| 40 _ - 
Crank Arm II57 | Ps 5357 bBo gO “ . 
Number Plate 538 | 538 | ——| Zo . ; ~ WWestsquns 
Crank Wheel 4oluth| F359 “ / 5359 | ——| 20 « ‘ i a 
” ~ go | 540 e a. 50 | mis) eneme ) 
Shuttle Stand 5F/ y i IF/ _ | 620 | £0 ” s - « 
fly Wheel I4FLZ xz SIZ Oe) Saaescess 40 ” ” . 
Weighting Lever 545 . | a8 | es 40 ” ‘ “ 
FIG. 1—RECORD OF MACHINE PARTS, PATTERNS AND FIG SHEET INSTRUCTIONS ISSUED ON THE 
THEIR LOCATION IN THE PATTERN STORAGE PATTERN STORAGE CLERK ’ 


ord being kept of the patterns deliv- 
ered. Castings are made from the 
patterns furnished, cleaned and passed 
on to the machining or erecting de- 
partment regardless of what they are 
for or where they are being used, and 
where hundreds of different types of 
castings are being made, a large quan- 
tity is misplaced and new ones have 
to be made to complete the order in 
the given time. 

Large piles of castings also accu- 
mulate about the works and those 
that are required first usually are at 
the bottom of one of these piles, thus 
making it essential for the whole to 
be turned over, perhaps for only one 


er may have 40 or 50 patterns of parts 
of all of these machines. 


The Storage System 


The system provides for numbering 
all patterns from one upwards, and 
an index book is kept of each type 
of machine, as shown in Fig. 1. The 
records, the type of machine, the 
names of the parts, the number on 
pattern, where located in the pattern 
loft and the number of 
When = an 


books are 


‘astings for 
the machine. 
placed these 


order is 
referred to 
and from them instructions are given 
as to which patterns are required and 
the number of castings to be made. 
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the foundry sheet, Fig. 3. This sheet 
gives the pattern number, core box 
number, if any cores are required 
(obtained from core box index), num- 
ber of castings, molder’s name, quan- 
tity made, date finished and condition 
of the pattern when returned to stor- 
age. These sheets are filled out after 
every cast. 

After the castings have been cleaned, 
they are delivered to a storage de- 
partment in the foundry. Here they 
are sorted and the small castings 
are put into boxes. These boxes form 
part of a sectional bin and are simple 
to construct. A _ section of one of 
these bins is shown in Fig. 5. The 
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— set eer ae! = - = = a — = —E 
> NO] 6 FOUNDRY HEET REFERENCE & 
Baier nee Shes, Hmcanndll Maltese SHEET |: | ORDER NO] 506%] CASTING STORES] “No! | 408 
5 EF CORE BOx! No, | | | ATE | CONDITION m 
NO NO, {REQ M ER NUMBER MADE FINISHED] OF PATTE NO. € DATE 
———___—}. + ————— ——— rt —_ —___—__ CASTING JNO, REQD, SENT TO NUMBER SENT COMPLETED 
Yo 39 Si Isldgly Ietel c eas 
sso | ~e39 |20| Aece  I\einwnI IIIT) Yyzr| coco | ae Oe eo Waa 
JF F/ (2 3G 20 | 4/-me 6\6\6)2 | - | 
4 eae ie a ees ~ >—————_——_+ 2o Orilting Lathe ie pe o 
532 — 2o| Streec 2\2\2\2\2i24/2)2) VILE | 
2. 3 | $ \2jzzi2jzzwi2i2i | | 27g work. errs = z 
533 —_—_ 20 Seres Fi9\2 SY 9/15 y | 
—————— — ae 41s Se eee ees a a ——+—_——— ay j 7s 
F3F ~ xo Fo ZBrow’r SHINN S AIST PSGL “ Se o— 
_ a + + ma SS 4 4 +s 4 HH 3 Oriiling SE 
cet. poe 6 fe oe RR oe : ¥e | - 6 =wer 
| iss 4S ae | Jot 471219197124 J i | I Ee 2 2S Drilling LaThe 
bdd + ae re [iaivivi72 | iii a 37 oa G */7er 
Rife Dei OS Sr 7%_ isin | | oe ee 
539 | en | 2o | Venes iain wy | 1S Turning faThe 
97 | S20 | 20 Midd ieiel8i Li Le (TEE bs 
| eve | ~— | ¥0 | Sexton yorgae ||| 11 | | | Geoo 
cE: faa | #o | Srreez sisisisigivi2| | | | | hie ae dian teat dani aa 
GL s- 
| Ve @ Furning Lathe A ae 
| ee eee oh | Li titi] | ——s 
FIG. 3—FOUNDRY CASTING REPORT FIG. 4—CASTING STOCK RECORD 
shelves are ohts . : eye alee — sr . 
shelves are bolted to uprights and Slow Melting and Bridging to make the tap hole small enough t 
the fronts are bolted to the shelves By WORK hold a head of iron in the cupola about 
_ YY iF « dx "¢ : _ ° 
[he stand can be extended to any on 6 inches deep. The iron should nearly 
length. Although the stands are light, Vuesiion Our cupola is lined to 34 reach a level of the slag hole. When 
they are compact and strong enough inches and is operated continuously for {he iron runs in a continuous stream 
to hold large quantities of castings three or four hours on a 15-ton heat. after the blast is on it is advisable to 
The record of the castings in stock However, after eight or 10 tons are stop up the tap hole until the iron is 
is maintained on a sheet, Fig. 4 It tapped, the iron begins to come slow just ready to run out of the slag hole. 
contains the casting number, quantity #4 the charges. in the cupola begin to By keeping this amount of iron in a 
required, point of delivery, number Pridge. Blast is furnished by four 10 x yery hot cupola you will have hotter 
shipped, date delivery is completed, 4-inch tuyeres located 14 inches from and more uniform metal and you will 
order number and reference order. the bottom. We would like to know cause nearly all of the slag to run out. 
\ll the departments keep their sheets Whether these tuyeres are properly lo- You may not be able to do so, but in- 
for reference, and by so doing, can cated The blast pressure varies from creasing the number of tuyeres to twice 
tell if any mistakes are made. The the number you now have will give you 
cost of installing the system was not better results. However, do not place 


excessive and by overcoming many directly above the hole 


r ai a ttyere 
or it will chill the slag. 


slag 


difficulties proved its worth | 
| || 
| 


The Cupola Lining | oo I 
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Comparison of Sand Consumption 








By W. J. Keep | | fa] With Casting Output 

Ouestion:—It is ir intentior Question:—We are exceedingly anx 
ee eee ae ¢ lous to learn the average sand consump 
the tuyered section of our cupola | tion per pound of castings produced in 
hie eee of eileen attlih mite and foundries throughout the United States. 
fire mortar into place. which should be | We have never seen any statistics on 
held there by Ernie ith dee WN this subject and we would like to know 
RE Sr Oe Oa ae ae whether, in our line of work, our sand 
d — siuthinbialie and if so. what is the consumption exceeds the average for the 
most suitable material and mixture? shops of this coutnry. 


Answer:—We operate a foundry pro- 




















Inswer:—It is not usual practice aR! , : 

RES EE ee ey ducing a miscellaneous line of both light 

uu will — the results of ‘vour and heavy work and our sand consump- 
ali ica tia allt sciatica tion averages about 1 pound to 2 
will be interested in’ y experiments — os pectin ig ie. = nave 
; ; ag known of records in shops doing com- 
smeamecill eae 4 ine this paratively light work of 1 pound of 
vay, ganister generally being employed 


sand per pound of castings, but in this 


purpose. I have used ground FIG. 5—-DETAILS OF CASTING STORAGE  jyctancy 


: , y RACK 
with good results for lining 


this the sand consumption was unu- 
sually high. 


sarah 
rucibies 


the furnace for crucible’ meltin; ; ; E een 
j <a ene eight 10 ounces and we slag off after 
onaanne — hiel 2 ee \ r six tons have been melted.’ Since Chicago Branch Established 
properties, cupola Tint e must ft 4. ve io hdaey collie ka tle The Hill & Griffith Co., Cincinnati 
such a mature that it will not cul iron is held in the cupola. has established a branch warehouse 
yy the slag it sh 1 be E swer:—It would be advisable to tap at 2728 Quinn street, Chicago, and a 
en h to resist abrasior slag earlier fact as soon as the large stock of foundry facings and 
will run \dd limestone to afl supplies, polishers’ and platers’ sup- 
The United Smelting & Alu un the charges .2znd light the fire early plies will be carried to provide for 
( New Haven, Conr has estab é igh to insure a hot cupola. This the immediate needs of the trade in 
lished a branch sales office at 2¢ ild be done at least two hours be that city and vicinity. J. J. Mayou 
Stone street, New York City fore the iron is tapped. It is advisable Jr. is resident manager. 

















EAD, which is characterized 
by softness, density and 

weight, is useful in the arts 

in a great many ways, large- 
ly, perhaps, by reason of its inert- 
ness and indifference to agents and 
conditions which are more or less 
rapidly destructive to some of the 
other metals. Thus, while it tarnishes 
easily in the air, the thin film of oxide, 
or carbonate, which is formed effectu- 
ally protects the rest of the metal 
from further action; likewise, it is 
markedly resistant to certain of the 
strong acids and alkalis, nitric acid 
alone attacking it with vigor. With 
the others, there is a slight action 
at first, resulting in the formation 
of a coating which protects the un- 
derlying metai. This practical im- 
munity from attack by various de- 
structive agencies has resulted in the 
use of lead for water pipe and other 
underground work and as a coating 
for the inside of pipes and fittings, 
tanks and_ other 
comes in contact with acids or cor- 


equipment which 
rosive liquids. 

In view of the foregoing, there- 
fore, it is not strange that the electro- 
deposition of lead has received a 
great deal of attention by various 
investigators, especially since it does 
not admit of easy application by dip- 
ping the parts in the molten metal, 
as in galvanizing. Alloys, such as 
those containing tin, may be applied 
without much trouble, but lead alone 
requires special fluxes and treatment 
which are secret or patented. Lead 
plating, however, is not free from 
numerous’ difficulties, although the 
work which has been done along these 
lines during the last few years has 
added much to our knowledge of the 
subject and several more or less 
successful baths have been worked 
out, although there is no doubt that 


The Electro-Deposition of Colbalt---II 


By E P Later 


plenty of room for improvement still 
exists. A large number of patents 
have been issued covering baths of 
vorious compositions for the plat- 
ing or refining of lead, but perhaps 
the best and most widely used of 
these are the lead salts of the fluorine 
acids, meaning compounds of fluorine 
and certain other acid-forming ele- 
ments, such as silicon or boron: in 
these two cases the salts are called 
fluosilicates, or fluoborates. 

Before discussing the properties and 
use of these baths, however, it may 
be well to direct attention to the 
fact that much of the secrecy sur- 
rounding successful lead plating lies 
in the selection of the proper addi- 
tion agent to prevent the formation 
of feathery crystals, in which form 
this metal shows a strong tendency 
to come down, and to produce instead 
\ll plat- 
ers are familiar with the use of 


a smooth and dense deposit 


molasses, gelatine, glue and substances 
of a colloidal nature generally, for 
the purpose of cutting down the size 
of the crystals and aiding in the 
formation of a smooth plate. 


Maintaining Uniform Conditions 


Without going into detal too much 
it may be said that under the proper 
conditions the colloid is carried to 
the cathode and absorbed, which is 
a sort of condensation upon the sur- 
face and in the pores, of the deposit 
ed metal. A number of factors gov- 
ern the action of a colloid in pro 
ducing this effect, so it is not strange 
that the same material, for example, 
will not work equally well in all 
baths, or under all conditions. With 
this explanation it will be apparent 
that close attention must be paid to 
the selection, use and proportions of 
the addition agent so as to maintain 


uniform conditions constantly, if good 
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work is to be produced regularly. 

\ fluosilicate bath may be prepared 
easily by adding enough clean, white 
sand or crushed quartz to ordinary 
hydrofluoric acid to make a_ thick 
paste, or even absorb the acid more 
or less completely. Since this acid 
attacks glass or porcelain easily it is 
necessary to contain it in a lead or 
hard rubber vessel, but if nothing 
of this kind is available a wooden 
dish may be used. A word of cau- 
tion, also, regarding hydrofluoric acid 
may not be out of place, since it is 
a dangerously powerful substance and 
produces serious wounds when _ in 
contact with the skin; inhalation of 
the fumes is also to be carefully 
avoided. 

The mixture of sand and acid 
should be well stirred and the appli- 
cation of gentle heat will hasten the 
action. When it is complete the liquid 
should not give a precipitate when 
a small amount of it is added to a 
solution of lead acetate. The excess 
of sand then is filtered off, washed 
thoroughly and dry white lead stirred 
in. As an illustration of the propor- 
tions, a five-gallon bath would re- 
quire 10 pounds 15 ounces of hydro- 
fluoric acid, 40 per cent, and after 
this had been allowed to act on sand 
or quartz 3 pounds 2 ounces of white 
lead would be stirred in followed 
by 3.75 grams of glue dissolved in 
water and the whole diluted with 
enough water to make five gallons. 

Such a bath normally works best 
at a current density of 12 amperes 
per square foot, with a pressure of 
0.3 volt. 
ly that the addition agent, glue in 


It was emphasized previous- 
this case, is a highly important fac- 
tor in determining whether a good 
deposit will be produced and it may 
be said that, since there are different 
grades or brands of glue, it is not 
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that 
sults while others do not; a practical 


surprising some give good re- 


test is about the only way of finding 
out the working qualities of this ma 


terial. Clove oil may be used in 
place of the glue, according to the 
results of some experiments, and 


only a few drops are needed, although 
an excess seems to do no harm, be- 
yond a tendency to float 
the bath and foul the work as it is 


on top of 


put in. 


Obtaining a.Good Deposit 


If a good deposit is not obtained 
with the bath under the conditions 
given, it may be that the concentra- 


is lower than calculated and the 
should be 


tion 
lowered 

remedy 
quantity 


current density 


somewhat; if this does not 
the further 
of glue should be added, but an excess 
should be carefully avoided. It 


grade of 


trouble a small 
may 
be necessary to use ‘another 
the 
suitable. In 
ably be well to do the experimenting 
with the glue in a small jar or tank, 


glue, since one used may not be 


any case it will prob- 


and thus avoid the chance of spoiling 


the entire bath. 
Another widely known and _ similar 
bath is that prepared from the fluo- 


borate, which differs from the preced- 
ing takes the place of 
the silicon in the acid part. The 
cedure followed in making it is 
as before 


in that boron 
pro- 
some- 
same and consists 


what the 


in stirring boric acid into hydrofluoric 


acid until saturation, as evidenced by 
the inability of more acid to dissolve 
the action is fairly energetic and soon 
over. White lead then is_ stirred 
in carefully and after the addition 
of glue and dilution to the proper 
strength, the solution is ready for 
use. On the basis five-gallor 
bath, 10 pounds 15 ounces of hydro- 
fluoric acid are put i suitable con- 


tainer and about 1 pound 14 ounces of 
boric acid are added th constant 
stirring, followed by pounds 2 


ounces of white lead probably 
will be necessary or advisable to filter 
the solution; approximat« 3.75 grams 
of ghue dissolved in wart vater then 
should be added and diluted to five 
gallons. The operating onditions 

rr this bath are the same as giver 

T the preceding 

\ third useful bath is know1r 
perchlorate, made up from the lead 
salt of perchloric acid. It is cl ed 
to be the permanent, easiest 
to operate and to give smoothest 
deposit of all e other lead iths 
and in addition it does not attack 


glass, as do the two previously con- 
this batl 


manipula- 


sidered. The preparation of 


requires somewhat more 
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tion than the others, in making the 
One 
this is to treat the sodium salt, sodium 
perchlorate, 


perchloric acid. way of doing 


with nearly twice its 


weight of concentrated hydrocloric 
acid, in a glass or earthenware vessel, 
and filter white 
fumes. It is to cool, 
diluted stirred 


in and 


and evaporate to 


then allowed 


somewhat, white lead 
further 


use. In 


dilution, it is 
greater detail, the 
five-gallon bath 
pounds 13 
hydrochloric 


after a 
ready to 
preparation of a 
would involve pouring 7 
concentrated 

acid over 4 pounds 6 ounces of sodium 
the 
After a few minutes the solu- 
filtered through 


wool or asbestos—a paper filter would 


ounces of 


perchlorate, stirring to promote 


action. 
glass 


tion may be 


soon be destroyed by the strongly 
acid and oxidizing liquid—and _ the 
sediment on the filter 


¥ 
remaining 
str 


washed with the strong hydrochloric 


The whole is then evaporated 
fumes 


acid. 


until white are emitted, after 
allowed to cool, a 
water added 
lead slowly stirred 


few drops of clove 


small 


and 2% 


which it is 
quantity of 
in, 


pounds white 


together with a 


oil, filtered and diluted to five gal- 
lons. A current density of 18 am- 
peres per square foot may be used 
and a few drops of the oil added 
from time to time, to replace that 
used up. 
Preparing Perchloric Acid 
Another way of preparing per- 


chloric acid, which is so simple that 


it is worthy of note, consists in boil- 
ing a mixture of ammonium per- 
chlorate, nitric acid and water, add- 
ing hydrochloric acid slowly, boiling 


again and evaporating. A one-gallon 


bath— the preparation of larger 


nounts at one time may be less con- 
venient—involves heating 12% ounces 
ammonium perchlorate, 1 pint of 


10%%4 


ric acid to 


ounces of concentrated 
then adding 


ounces of 


water and 


boiling, 
slowly 2 3/5 concen- 


ted hydrochloric acid diluted to 12 


es with water; the addition of 
this should take about 30 minutes 
The liquid is boiled for one _ hour, 
w and then adding more water to 
nake up for that lost by evaporation 
hen evaporated until heavy, white 
es pass off \fter cooling and 
diluting somewhat the white lead, & 
s in this case, and clove oil ar‘ 

stirr n, the solution filtered and 
luted to one gallon, after which it 
ready for ust Of course, with 
as with the formulas given, if 


larger or smaller quantity of solu 


is required it made up 


j may be 
by taking 


each ingredient. 


While the baths so far discussed 


a proportionate amount of 
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satisfactory results, from the 
the deposit produced, 
the preparation is rather tedious and 


give 
standpoint of 


necessitates the handling of dangerous 
chemicals. It is not surprising, there- 


fore, that strenuous efforts should 
have been made to work out a 
simpler bath, wherein some of the 


ordinary salts of lead, which may be 
purchased from house, 
may be used. 


any supply 


The Nitrate Bath 


The nitrate is perhaps the common- 
est and most easily made salt of lead; 
noted, nitric acid at- 
tacks lead easily and takes it into solu- 
tion nitrate. The nitrate bath 
accordingly is the cheapest that can 
be made and when properly prepared 
will contain about 13 ounces of lead 
nitrate, 7 ounces of concentrated 
acid and 3 ounces of extracted 
aloes; the latter is the 
gummy substance remaining from the 
manufacture of aloin and is put in 
dissolving it in acetic 
the lead salt, 
the whole then being diluted to one 
gallon. The allowable current density 
is not very high with this bath, about 
4 amperes per square foot. 

The nitrate bath is particularly use- 
ful in cases where lead plating is re- 
quired intervals, since it is 
and the disadvantage 


as previously 


as the 


acetic 


or crude 


solution by 


acid and adding it to 


only at 


easily made 


which it has of deteriorating rather 
badly after a couple of months, or 
so, of use does not make much 


For continuous use it will 
be found less satisfactory than some 
of the although the 
solution, time 
will tend to prevent trouble. 
have shown that the deposit 
from nitrate baths is dense 
brittle, and it is the 
because so much 
of the addition agent is absorbed, in 
ontrast to the fluosilicate and fluo- 
borate baths, in which a much smaller 
and the 
softer. 

lead, also 
is a salt easily obtained and, as might 
be supposed, efforts have been made, 
and with considerable success, to work 
bath from it. The 
solution is simple and the preparation 


difference. 
other solutions, 


addition of fresh from 
to time, 

Tests 
obtained 
and 


hard, even 


theory that this is 


agent is used 
and 


sugar of 


quantity of 
deposit is tougher 


Lead acetate, 


out a_ suitable 


not difficult: a five-gallon bath can 
be made by dissolving 4 pounds 1 
ounce of lead acetate and 1 pound 
14 ounces of ammonium perchlorate 


in water id adding 2 pounds 3 
ounces of strong acetic acid. An ex- 
tract of poplar wood is obtained by 


boiling 2!4 pounds of yellow poplar 
sawdust or shavings in several quarts 
for hour and add- 


bath. Other 


about %4 
the 


of water 


ing the liquor to 
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woods have been tried in place of 
poplar and it appears that black oak 
and black walnut will give about as 
good results as this; pine and linden 
did not prove so satisfactory. Ex- 
tract of aloes or aloes residue dis- 
solved in acetic acid, as in the nitrate 
bath, also give good deposits. The 
solution then is diluted to five gal- 
lons and is ready for use. 
Ammonium rather 
sometimes hard _ to 
obtain and various salts have been 
tried in its place in order to find 
a substitute, although the _possibili- 


perchlorate is 
expensive and 


ties along this line are limited for 
various reasons. The result of some 
research work showed that it was 
the most satisfactory and while good 
deposits could be obtained under cer- 
tain conditions, with a few other 
salts, it appeared that this was true 
only with thin deposits; thick deposits 
became rough, or the bath rapidly 
deteriorated, as the salts were too 
unstable for practical use. Evidently, 
ammonium perchlorate or some sim- 
ilar salt must be present and_ it 
finally developed that the ammonium 
compound could be replaced by a 
mixture of equal parts of potassium 
perchlorate and ammonium acetate, 
although the deposits are not quite 
so good. 

This bath works best at a current 


density of 3.7 amperes per square 
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foot.. As in the previous case, the 


deposit is hard and when in heavy 


layers, tends to be brittle. This bath 
also deteriorates after it has been 
in use for several weeks and gives 
black, crumbly 


be overcome, to a considerable extent, 


deposits; this may 


however, by adding more acetic acid 
and poplar wood extract, or by replac- 
ing part of the bath with new solu- 
tion. 


Other Lead Baths 


It may not be out of place to men- 
tion briefly also the baths prepared 
from the lead salts of both lactic 
and formic acids, although for the 
commercial plater they are not so 
suitable in some ways as several of 
the baths given. Aloes seems to be 
the best addition agent, with peptone 
ranking a close second, and_ thick, 
smooth and hard deposits can be ob- 
tained, although they tend to become 
brittle heavy, probably 
owing to the large amount of addi- 
tion substance used. One disadvan- 


when very 


tage is the comparatively low current 
density, 3.6 amperes per square foot, 
which must be used; greater densi- 
ties give rough deposits. 

As a general proposition, the main- 
tenance of lead baths is somewhat 
different from that followed with 
those of the other metals, especially 
with reference to the acidity. Lead 
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solutions must be kept strongly acid 
or rapid deterioration takes place, 
particularly with those baths which 
contain fluorine compounds. A _fur- 
ther interesting point is that, unlike 
some other baths, the composition of 
lead solutions may be altered con- 
siderably in some respects without 
much apparent effect on the deposit, 
providing, of course, that enough addi- 
tion agent is present to give the 
proper texture to the deposited metal. 
As would be expected, however, the 
lower the metal content of the bath, 
the lower the permissible current 
density. 

Placing the anodes in cloth bags 
also is to be recommended, as impuri- 
ties in, or deposits formed on the 
anodes are thus prevented from being 
carried to the cathode, causing rough- 
ness. 

Much work still remains to be done 
on lead baths and it may be some 
time before this metal can be plated 
as easily and satisfactorily as _ nickel 
or copper. However, it possesses 
so many desirable qualities and seems 
to offer such possibilities in the way 
of affording protection from corrosive 
influences, both natural and artificial, 
that it should find a constantly in- 
creasing field of usefulness, particu- 
larly in cases where the metals now 
employed do not give entirely satis- 
factory service in every respect 


How to Operate Side-Blow Converters 


FTER operating a side-blow 

converter for over. three 

years, it has been our ex- 

perience that the conditions 
under which steel is made by this 
process vary widely. In our practice 
we heat the converter with oil, using 
the same blower to furnish air which 
is employed for blowing the steel. 
The oil in the vessel is lighted one 
hour before the blast is applied to 
the cupola, thereby insuring a_ hot 
converter to receive the cupola metal. 
To obtain the best results it is essen- 
tial that the converter and the ladles 
be exceedingly hot. As soon as a 
sufficient amount of metal is melted 
in the cuopla for the converter charge, 
the oil is turned off the vessel, the 
metal is charged and the necessary 
amounts of ferro-manganese and 
ferro-silicon are added, depending upon 
the content of the manganese and sili- 
con in the iron. After the metal is 
charged, the operator tilts the convert- 
er into blowing position. Care should 
be exercised to prevent tilting the con- 


By H W Gilbert 


verter at such an angle which will 
permit the metal to flow into the 
tuyeres thereby plugging them, espe- 
cially if the metal is dull. When the 
converter is in position the cover is 
placed on the tuyere box and the 
blast is applied. 


Angle of Blow 


The position of the converter de- 
pends upon the amount of metal 
charged therein. This, of course, will 
be governed largely by the size of the 
chamber below the tuyeres and enough 
metal should be charged to permit of 
blowing at the proper angle. With 
reference to the angle at which the 
converter should be tilted, it seems 
to be difficult to establish fixed rules 
While some converter manufacturers 
suggest from 7 to 9 degrees, our 
best results are obtained at an angle 
of about 15 degrees. During some 
blows it is necessary to drop the con- 
verter one or more times to clean out 
the tuyeres and to provide for proper 
air conditions. This is done without 


bad results. A blast pressure of 3: 


pounds should be maintained, if pos- 
sible. The time of the heat depends 
upon the angle at which the converter 
is tilted. 
of from 7 to 9 degrees the heat can 
be made in about 20 minutes, whereas 
when the converter is tilted at an 


When blowing at an angle 


angle of 15 to 20 degrees from 35 to 
50 minutes are required. It has been 
our experience that we obtain hotter 
metal when the vessel is tilted at a 
greater angle and while we may lose 
a somewhat larger percentage of metal 
by oxidation, this is more than com- 
pensated for by the hot metal obtained 
which enables us to utilize all of the 
steel blown. 

The steel is finished when the car- 
bon is practically consumed and the 
end of the blow must be judged by 
the operator, who is guided by the 
color of the flame at the mouth of the 
converter. As the action of all heats 
is not the same, judging the end of 
the blow occasionally has proved to 
be a difficult task, but we have found 
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that teacher. 


If the converter is dropped too soon, 


experience is our best 
the heat will be under-blown but the 
metal can be saved by returning the 
converter to its proper position for 
blow. In the event 
of an over-blow the metal is rapidly 
oxidized. 


completing the 


Miscellaneous Railroad Work 


At the 
tons. of 


present time we blow five 
steel in two heats in a two- 
ton converter. Our output of cast- 


ings averages 65 per cent of the metal 


charged in the cupola. Gates, risers, 
etc., average about 15 per cent. Our 
foundry is engaged in the manufac- 


railroad 
repair shep, supplying all of the cast- 
ings for the repairs of 450 locomotives 
not including 

frames. On an 


ture of steel castings for a 


driving wheels’ and 


average this means 
that about 40 locomotives receive gen- 
eral repairs each month. A partial 
list of the castings required for this 
work follows: 

Driving 


boxes, 500 to 800 pounds 


each and truck frames of varying 
weight, some exceeding 1,000 
pounds each. Some of the castings 


weigh less than one pound and the 
miscellaneous lot produced from time 
to time includes spring saddles, brake 
heads, eccentric straps, valve castings, 
tie castings for use frames, 


etc. For the car department we have 


between 


made on an average 80 center plates 
per week 


each. 


weighing about 67 pounds 
Also, we have had a continuous 
run of brake beam rods, casting about 


50 per week. 
Average Output 


Our average output of steel is about 
30 tons per month with a force of 
four molders and one molding macnine 
that the 
steel be cast early in the day to per- 
mit of floor 
after the metal has been 
melted. With pig iron furnished at a 
price of $18.50, the average shop cost 


of our steel is $1.75 per 


operator, and it is essential 
pouring the gray iron 
converter 


100 pounds 
With the exception of driving boxes. 
none of the castings is annealed 
whether they are to be 


not. All of the 


green sand, 


machined or 
molds are 
although the 


made in 
molds for 


heavy sections are skin-dried after 
they have been swabbed with elutrin 
and dusted with = silica flour With 
the exception of very light work, all 


of the molds are poured from a large 


lip ladle and approximately 30 min- 
required to pour all of the 


from one 


utes are 
metal heat. <As_ previously 
pointed out, the metal is exceedingly 
hot and as a result the last metal 
from the ladle is in excellent condi- 
tion to fill out any of the molds. 
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Blow-Holes in Small Castings 
By W. J. Keep 
Question :—We are making small cast- 
ings weighing about 11 
which are on one gate and are poured 
in one mold. 


ounces, 12 of 


Each casting has a very 
small core and we use only No. 1 iren 
analyzing silicon, 2.72 per cent; sulphur, 
0.03 per cent; phosphorus, 0.61 per cent 
and manganese, 0.75 per cent. We use 
no scrap and the fuel is the best grade 
of coke obtainable. Only a small per- 
centage of the castings is defective, but 
some of these are 
parts. 


porous in the cope 
Our iron is exceedingly hot and 
it is cooled in the hand ladle by placing 
clean sprues in the bottom of the ladle, 


on top of which the molten iron is 

















ALUMINUM DROP FORGING TREAT 
EF WITH CARBON-FREE 
MANGANESE 
poured. Sufficient allowed for 
the thorough incorporation of this cool- 
ing iron. We use wooden jackets that 
fit snugly over the molds and we allow 
sufficient time 


time is 


before 
the jackets. 
best grade of Albany sand. 


removing the 
weights and We use the 

Answer:—It is very difficult to make 
sound castings when using one grade of 
pig iron only. You probably mean that 


you use your own remelt, but use no 


outside scrap. This practice is  satis- 


factory, but by using three grades you 
will get a better mixture and get your 
carbon lower. The silicon content, 
namely 2.75 per cent, is satisfactory, but 


it would do no harm if the phosphorus 





April, 1916 


were as high as 1 per cent. 
that you try a_ small 
aluminum in each ladle, say % ounce 
which should absorb all gas. 
While it is important to melt iron so hot 
that it has to stand a few seconds be- 
fore it is put in the mold, it is not 
good economy to melt hotter than this. 
It is not good practice to put scrap in 
the ladle before catching iron. A few 
pieces of thin, very clean scrap added 
when you get to the mold is good prac- 
tice, but for a floor some distance from 
the cupola it is better to let it stand until 
right to pour. The small blow-holes in 


Suppose 
piece of pure 


or less, 


your sample castings are mostly filled 
with globules of iron. This looks as 
though an inexperienced molder hesi- 


tated when he began to pour and did not 
at once fill his gate and keep it full. 
The iron spattered, which accounts for 
the globules in the holes. 


Manganese-Treated, Aluminum 
Drop Forging 


In the accompanying illustration is 


shown an aluminum drop forging 
treated with 25-75 manganese alu- 


minum alloy manufactured by the 
Goldschmidt Thermit Co., 90 West 
street, New York City. This forging 
contained 97 per cent aluminum, 2 
per cent copper and 1 per cent man- 
The forging was made at 
the gun factory of the United States 
navy vard, Washington, D. C. 


The Consdiiuets 


New York engineers 
recently has formed a working agree- 
ment whereby it is believed better 
results can be obtained for their 
clients through the plan of co-opera- 
tion outlined. A booklet entitled 
“Consultants” recently has been issued 
by them and outlines the plan in de- 
tail. The 


ganese, 


A group of 


engineers and engineering 
firms that have entered into this 
agreement follow: E. D. Anderson, 


automatic machinery 
H. Chappell, 
Francis W. 


financial 


specialist; W. 
production 
Collins, 


investigator; 


contractor; 
industrial and 
John F. Dan- 
iell, retail and department store econ- 
Albert A, Dowd, 
machine shop practice; C. E. 


omist; 
Knoep- 
pel & Co., organization and manage- 
ment; E. St. 
advertising 


Elmo Lewis, sales and 


market investigator, and 


F, M. Williams, industrial chemistry 
expert. 
The Pittsburgh Valve, Foundry & 


Construction Co., Pittsburgh, has es- 
office in the Widener 
building, Philadelphia, of which Chas. 
A. Anderson Jr., formerly assistant 
manager of the New York office, has 


been appointed resident manager. 


tablished an 


specialist in’ 








Producing a Big Output on a Small Floor Area 


How the Problem Was Solved by Continuous Operations at the 
Cleveland Foundry of the Westinghouse Electric & Mfg. Co. 


ATE last spring the West- 
Electric & Mfg. 
Co. completed plans for ex- 


inghouse 
tensive improvements and 
enlargements to its Cleveland plant, 
which for a number of years’ has 
been depended upon for a large share 
of the gray iron castings required 
in the manufacture of the extensive 
Westinghouse line of electrical equip- 
ment. Construction work was_ ini- 
tiated in July and early in 1916, 
weeks before the ice cleared from 
Lake Erie, a new continuous foun- 
dry with a capacity of 90 tons a day 
had been completed and placed in 
operation. During the same _ period 
an eight-story fireproof pattern build- 
ing, with 84,000 square feet of storage 
spate, was erected. 

The work was executed under the 
supervision of Benjamin D. Fuller, 
general superintendent, Westinghouse 
Electric & Mfg. Co., Cleveland, with 
the co-operation of Charles F. Knowl- 
ton, assistant superintendent. The 
general design and engineering de- 
tails of the 
were worked 


whole proposition 
out by Prack and 


engineers, 
Pittsburgh. 


Perrine, ind ustrial 







The sand 
building 


FIG. 1—-MOLDING FLOOR OF WESTINGHOUSE 

CHUTES, FLOOR GRATINGS AND MONORAIL TROLLEY 

The inset shows Benjamin D. Fuller, general superintendent of the Westinghouse Cleveland 
thing is running smoothly 


equipment was designed and installed by 
The C. O. Bartlett & Snow Co., Cleveland, 
The trolley system was furnished by the 
Brown Hoisting Machinery Co., Cleveland ; 
the melting apparatus by the Whit- 
ing Foundry Equipment Co., Harvey, 
Ili.; the sand-blasting and dust ex- 
haust equipment by the W. W. Sly 
Mfg. Co., Cleveland, and the clean- 
ing room installation jointly by the 
Whiting and Sly companies. 
The New Extensions 

The new extensions to the Cleve- 
land plant were provided to supplant 
the extensive gray iron foundry op- 
erated by the Westinghouse com- 
pany for 17 years at Allegheny, Pa., 
now North Side, Pittsburgh. The 
Allegheny plant has been completely 
dismantled and the molding machines, 
patterns, etc., removed to Cleveland. 


The transfer was effected without 


suspending operations or materially 
interfering with production. The first 
metal was poured in the new Cleveland 
shop during the last week in January 
and the last heat at Allegheny was 
taken off Jan.. 29. During a _ brief 
period both plants were in operation. 
By Feb. 19, the Cleveland shop was 
operating full blast. Thousands of 
active patterns and a good-sized train- 
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load of equipment were moved. This 
difficult task was executed under the 
personal supervision of Mr. Knowl- 
ton and the transfer was effected ex- 
peditiously and without loss. 

A brief description of the new 
Cleveland plant was presented in the 
March issue of THE Founpry, together 
with a detailed discussion of the 
method of molding meter cases and 
other typical small castings. The 
new shop is designed exclusively for 
the quantity production of light work, 
the average weight per casting being 
four pounds. As_ previously men- 
tioned, the melt ranges from 75 to 
90 tons per day, about 45 per cent 
of which goes into gates and sprues. 
From 40 to 50 tons of good, finished 
castings, therefore, are turned out 
daily. The plant runs 52 hours per 
week and from 35 to 50 castings are 
shipped every minute. 

Through the adoption of continuous 
methods, this output is handled on a 
comparatively limited floor space. In 
fact the ability to turn out a large 
tonnage of light castings in a shop 
of moderate size constitutes the chief 
advantage 





of continuous 





the system 
of production. The new Westinghouse 
continuous foundry is 290 feet in 





CONTINUOUS FOUNDRY SHOWING ARRANGEMENT OF SAND 


plant registering happiness because every- 
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FIG. 2—A TYPICAL SECTION OF THE WESTINGHOUSE CONTINUOUS FOUNDRY 
SHOWING METHOD OF SHAKING-OUT CASTINGS AND GENERAL 
\RRANGEMENT OF FLOOR 


length and 50 feet in width, the 
floor 
This 
of daily output 


pross 


space being 14,500 square feet 


gives 161 square feet per ton 


The tremendous economy of. floor 


space represented by these figures 


can be appreciated by referring to the 
covering the floor 


data space ri 


quirments of a large number of rep 
resentative American foundries pub 
May, 1913. 


1 


that the 


lished in THt 
This 


average 


FOUNDRY, 
investigation showed 
agricultural implement foun 


dry handling light work on a quan 


tity production basis requires fron 
550 to 988 square feet of floor space 


per ton of daily output Che min 


imum figure, 550 square feet, repre- 
sents practically three times the gross 
space requirements of the Westing 
house plant 

In this same connection data on a 
Each 


floor, containing two sand chutes and 


specific job may be interesting. 


a pair of molding machines, one fot 
making copes and the other for drags, 
is 12 x 18 feet. The net space used 


molds is 12 x 14 


feet or apporoximately 168 square feet 


for laying down 


Iwo men working on the floor of 
this character have turned out 265 
meter case molds in a day rhe 


method of handling this job was 


fully described in the March issue of 
THE Fowunpry. The casting weighs 
31%, pounds tinished, requiring about 


metal. 


arrangement of the 


6 pounds ot 

The general 
molding room is shown in Figs. 1 
and 2 and in the plan, Fig. 7. Thirty- 
six molding floors are operated in 


connection with the continuous sand 


handling system, which delivers pre- 


pared sand direct to the molding ma 
work is 


chines. The poured and 


shaken-out practically as fast as the 
made. The old 


through 


molds are sand is 


disposed of gratings in the 


floor and the hot metal and rough 


castings are handled by a mono-rail 


trolley system. A separate gang of 


men is provided to shake-out the 


molds and carry away the rough cast- 
ings. At present the molders pour 
work, but as soon as the 


fully 


their own 
organization is developed, a 
special pouring gang will be pro- 
vided, relieving the men at the ma- 
chines ot all work not 
nected with the 


nder this 


directly con 
production of molds. 
arrangement, with one 


gang of men making molds, another 


pouring them and a third shaking-out 
the flasks, it is expected that maxi- 


mum production will be achieved. 
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In order to avoid interruptions, elab- 
orate apparatus has provided 
for preparing and handling the sand, 
for transferring hot metal, rough and 
finished castings, and _ for 
iron continuously. 


been 


melting 

starts 
with the sounding of the 
o’clock whistle and 
throughout the day. 


Pouring 
virtually 


seven continues 


Continuous Sand-Handling System 


The sand-handling apparatus was 
the subject of special thought, result- 
ing in the development of an unus- 
ually ingenious and interesting mech- 
anism. As mentioned previously, the 
system was developed under the di- 
rect supervision of the C. O. Bartlett 
& Snow Co., Cleveland, with the ad- 
vice and co-operation of the resident 
officials of the Westinghouse com- 
pany. 

The molds are shaken-out over the 
floor gratings shown in Figs. 1 and 


2. The used sand passes into hop- 
pers which discharge directly onto a 
pan conveyor operating underneath. 
This 


ment at the 


conveyor, located in the base- 


west end of the shop, 


delivers the sand to a revolving 


screen connected to the boot of a 
bucket elevator. The elevator hoists 
the screened sand to the top of the 
building where it is passed through 
a second screen and discharged onto 
a short transfer belt. The latter de- 
livers the sand to a combined temper- 
ing device and disintegrator in which 
it is mixed with the proper quantity 
of water and thoroughly treated. The 
disintegrator discharges the prepared 
This 
feeding 


sand into a 30-ton storage bin. 


bin has two hoppers, each 
a short cross belt. 


fitted 


The hoppers are 


with oscillating cutters which 








FIG, 3 


UNDER THE 








A SECTION OF THE PAN CONVEYOR AND SAND STORAGE BINS 
MAIN FLOOR 
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FIG. 4—PRIMARY SCREEN AT HEAD END OF SAND CONVEYOR—NEW SAND IS ADDED AT THIS POINT 
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FIG. 5—OSCILLATING CUTTERS GIVE THE PREPARED SAND A FINAL TREATMENT 
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FIG. 6—-SECTIONAL ELEVATION OF MELTING DEPARTMENT SHOWING THE ARRANGEMENT OF CUPOLAS 
BLOWERS, CHARGING FLOORS, COKE BIN, ETC. 
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FIG. 7—PLAN OF MOLDING FLOOR SHOWING ARRANGEMENT OF SAND CHUTES, GRATINGS, MONORAIL AND 
INDUSTRIAL TRACKS 
give the sand a final treatment as it ess of renewal is continuous and the ing is 2 feet wide and 7 feet long 
is discharged onto the cross belts. material passes through the system the bars being spaced on l-inch cen- 
The latter deliver the sand to the in an endless stream. The excess ters. The arrangement of the grat- 
two main distributing belts. These sand carried by the distributing con- ings and the method of shaking-out 
belts extend the full length of either veyors is disposed of by a pair of castings is shown clearly in Fig. 2. 
side of the shop, over the molders’ cross belts discharging into an over- The details of the pan conveyor and 
chutes shown in Fig. 1. Suitable flow chute which connects with the the chutes underneath the floor are 
plows, Fig. 10, in charge of an attend- pan conveyor in the basement. This illustrated in Fig. 3. The lips of the 
ant are provided to distribute sand arrangement is shown in Fig. 13. chutes are brought down close to 
properly into the various molders’ _—- the conveyor in order to prevent the 
% ‘ Molder’s Sand Hopper ; P 
chutes. These chutes are fitted escape of steam and gas. The con- 
with lever-operated gates through Each molder’s chute or hopper holds 


veyor itself is of the standard steel pan 























which the sand passes directly to the 2g one ton of sand. A pin-connected type. Twelve-pound tee 
molding machines. The molder has litt e over | tons are required OO othe see deal conveyor tracks, 
practically no shoveling to do and fill the entire system, including the which-ere suppected: hy n Mele ate 
the sand is delivered in a thoroughly 30-ton storage bin. The system is ‘satan: teltinbth ine. adie bias 
. *,¢ ° . e 5 c . 
tempered and riddled condition. designed to handle a maximum of : tri b armies 
. ; P : -onveyor is driven by a - - 
The entire body of sand is main- 60 tons of sand per hour and at this saiiaiiins ol _— 60 ; ; 20-vol 
‘tained at the proper consistency by rate of operation it would require POW®  %-Piase, eS 0 —— 
the addition of the requisite quanti- two hours for a given particle of squirrel cage sya estinghouse mo- 
ties of new sand at the primary sand to make the complete circuit. tor. This motor also operates the 
screening station located at the dis- As shown in Fig. 7 there are 18 primary screen. 
charge end of the pan conveyor in’ gratings in the molding floor through Ample space is provided in the base- 
the basement. The sand is never per- which the used sand is discharged ment for the storage of sand, making 
mitted to become worn out; the proc- onto the pan conveyor. Each grat- it unnecessary to receive shipments dur- 
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FIG. 8—FLOOR PLANS OF 


CUPOLA ROOM AND CHARGING PLATFORM 
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DISINTEGRATOR, AND TEMPERING 


DEVICE 


FIG. 9—SECONDARY SAND SCREEN, 
ing the winter months. The storage 
bins have an aggregate capacity of 
5,000 tons. The sand is delivered 


to the basement through thimbles in 


the molding floor. These thimbles, 
as shown in Fig. 7, are 2% feet in 
diameter and are spaced on 24-foot 
centers. 

The head-end of the pan conveyor 
together with the primary screen is 
shown in Fig. 4. The starting boxes 


for the conveyor and elevator motors 
may be seen on the post in the fore- 


ground. As previously mentioned, the 


new sand is introduced into the sys- 
tem at this point. A mixture con- 
sisting of 75 per cent No. 1 stove- 
plate sand and 25 per cent Albany 
sand is employed. The rotary screen, 
which was furnished by The C. O. 
Bartlett & Snow Co., in common 
with the other sand handling equip- 
ment, is 12 feet 8 inches in length 


and 3 feet in diameter. The rotating 
rings are 3 feet 914 inches in diameter. 


The 


x 96-inch pieces of wire cloth made 


screen is covered with four 28 


of No. 6 wire with a %-inch opening. 


The screen is inclined at an angle 


of about 10 degrees from the hort 
zontal. This screen separates stray 
pieces of iron, nails and other tailings 
rom the sand. The tailings are dis- 
charged onto a short conveyor from 
the head end of which they are 
dropped into small floor buggies for 
removal 


As previously mentioned, the cleaned 


delivered to the boot of a 
bucket elevator 


to the 


sand is 


which carries it up 


secondary screen and disinte- 


grator located over the 30-ton storage 
bin. The 


imately 69 


elevator, which is approx- 
by 


3-phase 


feet 
an individual 


driven 
10-horsepower, 


high, is 


motor. 

The arrangement of the 
upper end of the elevator, secondary 
screen, disintegrator, storage bin, os- 
cillating sand cutters, and cross con- 


general 


veyors, is shown in Fig. 12. The de- 
tails of the secondary screen, disin- 
tegrator and tempering device is 


shown in Fig. 9, and the arrangement 
of the sand cutters and 
cross conveyors is clearly indicated in 
Fig. 5. 


oscillating 


The upper screen, which is set with 





FIG. 10 


LOOKING DOWN ONE OF 


THE 
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about 
horizontal, is 
length and 
is covered 
pieces of 


its axis 10 degrees from the 
10 feet 7% inches in 
4 feet inside diameter. It 
with four 3634 x 120-inch 
¥%-inch mesh wire cloth. 
The wires are 0.1093 inch in diameter. 
As shown in Fig. 12, the tailings from 
the secondary screen are discharged 
into a chute which leads to the mezza- 
nine floor supporting the storage bin. 
The upper screen and the feeder belt 
leading to the disintegrator are driven 
by a 15-horsepower motor. 
15-horsepower 


Another 
motor, shown in the 
left-hand corner of Fig. 9, is 
to drive the 


lower 
used disintegrator. 
How the Sand is Tempered 


As the sand passes from the feeder 
belt B, Fig. 9, into the disintegrator 
hopper H, it is tempered by jets of 
air and water introduced through the 
pipes and nozzles P. 14-inch 
nozzles are employed. The air issues 
from the annular orifice surrounding 
the water pipe, breaking up the stream 
into a mist, which is thoroughly in- 
corporated with the sand. The dis- 
integrator is fitted with a propeller 
device that whips and aerates the 
sand, tempering it evenly. 

The finished product is discharged 
direct from the disintegrator into the 


Three 


storage bin shown in Fig. 5. This 
bin, which has a capacity of 30 tons, 
is 10% feet long and 11 feet wide, 
overall. It is provided with two hop- 


pers fitted with oscillating sand cut- 
ters as shown in Fig. 12. The ygen- 
eral arrangement of the cutter together 
with the driving mechanism is shown 
clearly in Fig. 5. 

This device consists simply of an os- 
cillating lattice-bar platform operated 
by cranks and a link motion. The lat- 
tice bars agitate the 


sand and also 





DISTRIBUTING CONVEYOR GALLERIES 
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pass through it with a knife-like ac- 
tion, giving it a final treatment. The 
oscillating cutters operate at about 
30 strokes per ‘minute, discharging 
the sand directly onto the cross con- 
veyors leading to the 
uting belts. 


main distrib- 
As previously explained, the latter 
occupy - galleries 
either side of the 
molders’ chutes. 


extending down 
shop over the 
The details of one 
of the distributing conveyors are very 
clearly illustrated in Fig. 10. Each 
of these conveyors is approximately 
260 feet in length. An 18-inch Good- 
year belt is employed. The cross con- 


veyor belts are of the same _ size. 
Each main conveyor is driven’ by 


a 10-horsepower motor, the two belts 
being designed for a combined sand- 
handling capacity of 50 tons per hour. 

The adjustable plows, by means of 
which the sand is deflected into the 
molders’ hoppers, are 
at L, Fig. 10. The plows are in 
charge of an attendant who adjusts 
them according to the demands of the 
molders, keeping the chutes full. On 


shown clearly 


ordinary work it is estimated that 
each molder uses enough sand to 
empty his chute in from 18 to 25 


minutes. In other words, from 2% 
tons to 3% tons of sand per hour 
must be supplied to each molding 
machine. A detail of the gates by 
means of which the molder controls 
the delivery of sand from the chute 
is presented in Fig. 11. The gate 
is controlled by a simple lever ar- 
rangement. The chute is 12 x 15 
inches in cross-section. The lips of 
the gates making a 
tight fit. 


overlap, sand- 


How Excess Sand is Handled 


The method of handling the excess 
sand is shown clearly in Fig. 13. 
This apparatus consists simply of 
two 18-inch cross belts which take 
the sand from the main conveyors 
and discharge it into an overflow 
chute H. This chute delivers the sand 
onto the pan conveyor in the base- 
ment, by means of which it is re- 
turned to the primary screen. The 
overflow chute is provided with wing 


gates through which sand may be 
drawn into wheelbarrows or  bug- 
gies for any purpose. The main 


conveyor on the south side of the 
shop also is provided with a chute 
arranged to discharge into cars op- 
erating on the industrial railway with 
which the plant is equipped. By 
means of these two outlets, the sand 
may be distributed to any part of the 
shop for ordinary floor work. 

Most of the molding machine equip- 
ment installed in the new plant was 


obtained from the Allegheny shop. A 
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large number of the machines 
furnished by 
Chicago. 


were 
Henry E. 
These 


Pridmore, 
machines are of 
stripping plate type but for most of 
the work, the patterns are simply 
dropped away from the molds. Ma- 
chines of a 


somewhat similar 


manufactured by the 


type 
Mfg. 
employed, 


Osborn 
Co., Cleveland, also are 
together Mumford split-pattern 
squeezer machines and plain squeezers 
designed by the Westinghouse com- 
pany. The 


with 


machines are arranged 
in rows under the sand chutes along 
both sides of the shop. Each pair 
of machines occupies a floor 12 x 18 
feet in size and, as previously men- 


tioned, 168 square feet are reserved 
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two 2-ton cab-controlled telphers fur- 
nished by the Brown 
chinery Co., Cleveland. <A third unit 
has been ordered. As _ indicated in 
Fig. 15, these telphers are used to de- 
liver hot metal to the molding floors 
in hand and gear-tilted bull ladles. 
The hand-tilted ladles have a capaci- 
ty of about 1,200 pounds and the 
ladles, 1,800 pounds of metal. 
The latter are provided with trucks 
on which they are spotted under the 
cupola spouts. 


Hoisting Ma- 


gear 


That portion of the 
monorail serving the continuous foun- 
dry is shown in Fig. 7; the system 
is laid out in loops so that the trol- 
leys may be operated without inter- 


ference. Ultimately the system will 
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FIG. 11—DETAIL OF GATE ON SAND CHUTE 
FIG. 12—ELEVATION SHOWING SECONDARY SCREEN, DISINTEGRATOR 
AND STORAGE BIN 
for finished molds awaiting the pour- be utilized for transferring rough 


ing gang. Most of the work is snap- 
molded, using ordinary wooden bot- 
tom. boards. Small wooden 
flasks also are employed. Up to date, 
practically no metal 


solid 


flask equipment 
provided. The flasks are 
stored on and under an open air p'«*- 
form in the 


has been 


foundry 
The methods of 


yard. 
molding meter 
cases, meter case frames and flatiron 
bottoms on Pridmore machines were 
fully covered in the preceding article 
in the March issue of THE Founnry. 
A 15-inch I-beam monorail serves all 
parts of the connecting the 
molding floor with the cleaning room 
and cupolas. It is 


shop 


equipped with 


castings to the cleaning room, as well 
as for handling hot metal. As shown 
in Fig. 16, the monorail is laid out 
over the tumbling mills and grinding 
benches so that all of the 
equipment is readily 

The cupola room is situated imme- 
diately 


cleaning 


accessible. 


adjacent to one end of the 
continuous foundry. The iron is melt- 
ed in three Whiting cupolas, 54 inches 
inside diameter, rated at 12 tons per 
hour each. The general arrangement 
of the cupola spouts, monorail sys- 
tem and industrial tracks is shown in 
Fig. 15. A sectional elevation of the 
melting department is 


Fig. 6. The 


presented in 


charging floor, which 
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FIG. 13—EXCESS SAND CONVEYORS AND OVERFLOW 


is approximately 48 x 57 feet in size, 
is 22 feet above the main floor level. 
It is of reinforced concrete construc- 
tion protected by a sheathing of %- 
inch cast iron plate. The charging 
floor is served by an electric elevator 
provided with a 6% x 11-foot plat- 
form. The blowers are mounted on 
a mezzanine floor under the charging 
floor. Extensive toilet and locker 
facilities also are provided on the 
mezzanine floor. 

The blast is supplied by two posi- 
tive pressure blowers furnished by 
the P. F. & H. M. Roots Co., Con- 
nersville, Ind. The blowers are direct- 
connected to 40-horsepower, 500-volt, 
direct-current Westinghouse motors 
Each blower is designed to deliver 
4,000 cubic feet of air per minute. 
The quantity of air entering the cu- 
pola is measured by a Clark blast 
meter. The general arrangement of 
the cupola room and charging floor 
are shown in Fig. 8; the cupola room 
plan shows the location of the sand 
blast rooms and the layout of the 
industrial tracks around the cupolas. 


Overhead Coke Bin 


The coke required for immediate 
consumption is stored in a steel bin 
suspended over the charging floor 
This bin has a capacity of 1% cai 
loads. It is filled by means of coke 

ggies which are hoisted on the 

arging floor elevator and dumped 
from a runway built over the top 


of tl bin. The coke is discharged 
throuvh two chutes located between 
the three cupolas The chutes are 


provided with suitable gates to con- 
trol the flow of the fuel. The gates 
are about 5% feet above the charg- 
ing floor and no difficulties have been 


experienced from coke breakage. The 





brought to the charging floor in four- 
charged by hand. 

unusually complete. Castings of mod- 
castings requiring a special 


sand-blasted. 
blasting apparatus has been provided, 


manufactured 


the Sly company. 


4-inch mesh screen under 
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neath. This screen, which may be 
pulled out like a drawer, collects 
any refuse and passes the clean sand. 
The sand hopper underneath the 
screen discharges into an_ elevator 
leading to the sand-cleaning machine 
on the mezzanine floor. The latter 
discharges directly into the tanks con- 
nected to the machines. The reserve 
supply of sand is carried in a con- 
crete bin situated on the charging 
floor directly over the sand cleaner. 
This bin, which is 8 x 12 feet in 
cross-section, has a capacity of about 
50 tons. It discharges directly into 
the sand cleaner. The bin is located 
alongside the charging-floor elevator 
shaft as shown in Fig. 6. It is filled 
from the elevator by means of a 
special chute, Fig. 6. 

The general arrangement of the 
tumbling mill. equipment furnished by 
the Whiting Foundry Equipment Co., 
Harvey, Ill, is shown in Fig. 16. 
Twenty mills have been provided, ar- 
ranged in two groups of 10 each. 
The mill room is served by the Brown 
Hoist monorail system previously de- 
scribed. The cleaned castings are de- 
livered directly to. the shipping and 
grinding benches which are _ located 
alongside the mills. 


Conveyor for Finished Castings 


Sixteen double emery grinding 
stands manufactured by the Safety 
Emery Wheel Co., Springfield, O., 
have been installed. The stands are 
arranged in four rows facing the 
chipping benches, as shown in Fig. 17. 
An endless pan-type conveyor par- 
allels each row of grinding stands. 
These conveyors discharge the fin- 
ished castings onto the aprons shown 


in the foreground of Fig. 17. The 











14—DUST CATCHERS IN FOUNDRY YARD 
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15—THE MELTED IRON IS HANDLED BY TWO-TON BROWN-HOIST MONORAIL TELPHERS 


FIG. 16—GENERAL VIEW OF TUMBLING MILL ROOM 

















conveyors, which operate at a speed 


of 28 feet per minute, are driven by 
motors 


3-horsepower Westinghouse 


running 1,130 revolutions per minute. 
The conveyors are 40 feet in length 
overall... The finished castings are 
discharged on the shipping platform 


directly opposite the outgoing railroad 
tracks. 

The grinding wheels, tumbling mills 
and sand blasting apparatus are con- 


nected with a dust exhaust system 
furnished by the W. W. Sly Mfg. 
Co., Cleveland. The dust is sucked 
up by a powerful motor-driven ex- 
haust fan and is. discharged into 
steel collecting bins, Fig. 14, situated 
in the foundry yard. Each bin is 
equipped with a double hopper bot- 
tom terminating in V-shaped spouts 


through which the dust may be drawn 
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FIG. 17—CHIPPING AND GRINDING DEPARTMENT SHOWING CONVEYOR FOR FINISHED CASTINGS 


off into for disposal. The pig 


iron yard is served by a heavy two- 


cars 


girder traveling crane as shown in 
Fig. 14. 
Most of the cores for the light 


castings turned out by the new con- 
tinuous foundry are made in the girls’ 


core room situated on a mazzanine 
floor at the east end of the shop. 
The ovens are located on the main 
floor under the core room. The de- 
tails of this department were de- 


article in 
FouNnopry. 


scribed in the introductory 
March THE 


The main toilet and locker rooms to- 


the issue of 


gether with a first-aid room also are 
located underneath the girls’ core room. 
The first-aid room is completely equipped 
and is in charge of a competent trained 
The new pattern storage building 


the 


nurse. 


adjoins continuous foundry on 
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the north. It is. of concrete con- 
struction, absolutely fireproof, 70 feet 
wide, 200 feet. long and’ eight stories 
high. A cogapletely equipped wood 
and metal pattern shop occupies the 
eighth floor. Owing to its elevation, 
this shop is unusually light, airy and 
clean, and being 
on the 


situated practically 
of Lake Erie, it 
ceptionally cool in summer. The car- 
flask shop and general 
machine shops are located on the first 
floor of the pattern building. The 
remaining six floors, from the second 
to the 
pattern 


shore is ex- 


penter shop, 


inclusive, are utilized 
for storage. The building is 
fully protected by an _ automatic 


sprinkler system. 


seventh 


Molding machine plates are stored 
horizontally in . compact, numbered 


racks. Small loose patterns are filed 
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in drawers; loose patterns of moderate 
size are stored on shelves as shown in 
Fig. 18; large patterns are piled up 
on the floors as indicated in Fig. 19. 
The latter illustration clearly shows 
the mushroom pillars supporting the 
floors. A total of 84,000 square feet 
of floor space are devoted to the 
storage of patterns. The  pattern- 
storage building is served by separate 
freight and passenger elevators. The 
freight elevator, designed to carry 
three tons, has a speed of 75 feet per 
minute; the passenger elevator will 
carry 18 people at the rate of 150 
feet per minute. The safety prob- 
lem has not been forgotten and the 





FIG 


elevator shaft openings are protected 


by solid self-closing steel doors. 


Red Shellac 
By W. L. Barber 

In the March number of THE Foun- 
prY, page 113, was published an article 
under the caption of “Red Varnish”, 
and I presume that this has reference 
to red shellac for patterns. Formerly 
we had difficulty in mixing red shellac 
and after making several experiments 
we found that English vermilion, dry 
color, which is lighter than the ordi- 
nary red powder, mixes well with shel- 
lac and is satisfactory in every way. 


Lexie Lindberg, Lock Box 81, Salol, 
Minn., would like to receive catalogs 
and price lists of foundry equipment 
and supplies. 
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Making Soft Iron Hard in the Ladle 
By W. J. Keep 
Ouestion:—The iron mixture which 
we are using, in the castings, analyzes 
approximately as -follows: Silicon, 2.85 
per cent; sulphur, 0.075 per cent; com- 
bined carbon, 0.40 per cent; graphite, 3 
per cent; manganese, 0.50 per cent and 
phosphorus, 0.50 per cent. This is open- 
grained -iron and machines easily, which 
is what we desire for our general out- 
put. Can you inform us how we can 
change this iron in the ladle to a close- 
grained metal, as we wish to make some 
castings which must be close and sound 

and yet must be machinable? 
Answer:—Changing soft iron to hard 


wad 
cn 
cn 


size of the ladle, we presume it holds 
about 45 pounds of iron. A_ double 
handful of punchings probably would 
melt in the ladle and perhaps even an 
increased amount could be added. The 
iron in the ladle, however, is not hot 
enough to melt a very large quantity of 
steel scrap. 


Will Build Sand Blast and Sand 
Mixing Machines 

A plant for the manufacture of their 
lines of sand cutting machines and sand 
blast equipment, has been established at 
11 Power avenue, Cleveland, by the 
Sand Mixing Machine Co., New York, 
and the American Foundry Equipment 
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in the ladle is a practice that is not to 
be recommended. It will be much more 
satisfactory to make the first charge of 
iron as hard and as close as you wil] re- 
quire it for your purpose. This you un- 
doubtely know how to do. If you use a 
sufficient quantity of No.3or No. 4close- 
grained pig iron to bring the silicon to 
2 per cent, you probably will get what 
you want. If not, reduce the silicon to 
1.50 per cent and 10 to 20 per cent of 
steel scrap melted with the first charge 
also will produce the close-grained iron 
which you desire. However, it will do 
no harm to experiment with the hard- 
ening of iron in the ladle, but the silicon 
in the first charge should be reduced to 
2.25 per cent and this. will not neces- 
sarily affect the other castings for this 
one heat. If you place into the ladle 5 
per cent of small steel punchings and 
catch iron onto it, the grain will show 
the effect. While you do not give the 


Co., Cleveland. Heretofore, these com- 
panies have not manufactured but have 
had their equipment made at other 
plants. A complete line of repair parts 
for both lines of machines will be car- 
ried at the Cleveland plant. H. L. Wads- 
worth, who has been the head of the 
American 


Foundry Equipment Co., 


will be in charge of the new plant as 


factory manager, while C. L. Benham, 


who has been connected with the Sand 


Mixing Machine Co. for a number of 
years, will be superintendent. 


The General Electric Co., Schenec- 
tady, N. Y., has issued a bulletin which 
describes briefly that compar~’s are cir- 
cuit voltmeter, a special instrument de- 
signed for testing direct current series 
arc circuits. The approximate dimen- 
sions and the connections, together with 
prices, are included. 


ws wise 
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Safety First Around Molten Metal 


CANNING the pages of a re- 
THE 
we were impressed in finding 


cent issue of IOUNDRY, 


and reading an article by 
H. H. Miller, entitled “Operating a 
3rass Foundry Under Difficulties”. 
Readers of Tue Founpry will recall 


this article as descriptive of an 
plosion occurring in a foundry in Mex- 


ex- 


ico and arising from placing a large 
cannon shell in a pot of molten brass, 
the shell having contained 
discharging 


an active 
primer. 

It has since occurred to the writer 
that men of founding interest owe Mr. 
Miller a _ sincere thanks. If 
there is any one thing in human na- 


vote of 


ture more to be admired than another, 
it must surely be that principle actuat- 
ing men to feel and exhibit an 
selfish interest in the welfare of oth- 
ers—that sort of brother-kecper feel- 
ing—that have the 
author of that article to make widely 


un- 


must prompted 
public an experience, against the pos- 
sibility and attending dangers of which 
other men, similarly placed, might, in 


consequence, be warned. 


Destructive Energy in Metal 


The accidént itself is merely an ad 
dition to 
rences common to foundry 


those unfortunate occur 


experience 
and should impress on foundrymen the 
vast importance of exhausting every 
possible effort conducive to safety in 
molten metal. 


the manipulation of 


Few men whose daily task is associat- 


ed therewith seem to realize the de- 
structive energy stored therein 
Among them, taking chances seems 
often to have become a habit. We 
have seen molders and furnace tenders 
carelessly throw gates and pig into 
pots of molten metal apparently little 
oncerned that the stored up cnergy 


of that molten mass was such as could 


blow them to atoms and wreck the 
building within whose walls it might 
operate. And we have asked our- 


selves the question: “Is it ignorance 


or carelessness, cr contempt of na- 


ture’s power, cr that innate tendency 
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of men to take a thance; or what else 


might it be to which all such folly 


might be attributed?” 


heard and read 

In advising the idea 
around molten metal 
many particulars are encountered ad- 
mitting a variety of suggestions. These 
suggestions deal with such features as 
manipulating equipment, proximity of 
saloons, skill and _ intelligence 
physical and mental state of 
men, time allotment, etc. In the main 
all these are important considera‘‘ons 
but chiefly so because they are part 
and parcel of a greater. 


In answer we have 
varied opinions. 


of safety first 


and 


} 
WOPrik- 


Ignorance, Carelessness or What? 


We have read that no _ foundry 
should be built within 1,000 yards of 
a saloon and allowed to 
locate within 1,000 yards of any foun- 
dry. A very good suggestion, but it 
solve the difficulty. The 
question of intoxicants among workmen 
at work must be settled in the 
dry, not 1,000 yards away from it. 


no saloon 


will never 


foun- 

We 
are not prone to meddle in the private 
affairs indulgences of but 


we can exercise neither patience nor 


and men, 


inercy with any man whose appetite 


for intoxicants is stronger than his 


appreciation of absolute sobriety in 
positions of danger. In fighting the 
evil. an iron hand alone will cope 
with the situation and no_ foundry 


foreman can live up to the responsi- 
bilities of his position withhold 
The the 
possible results is so pronounced that 
open. To this 
we might add our sincere belief that 


sake, if no other, none 


and 
its power. seriousness of 


no other course lies 
for example’s 
except strictly temperate men should 
be accorded positions as foundry fore- 
men. Eliminating the intoxicant con- 


sideration and 


presupposing manipu- 
lating equipment to be high in stand- 
skill, 


mental 


ard, intelligence, physical and 


state of workmen normal and 


time allotment ample, we 


and 


return to 
find the greater 
impressed to be the 


the average man 


thought-force 
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same question already propounded: 
“Is it ignorance, carelessness, etc., or 
what else?” 

After all we can find little oc- 
casion to dwell on any particular ex- 
cept ignorance. In pinned-down posi- 
we could call it nothing else. 
3y this we do not mean to assert that 
the majority of molders, furnace tend- 
ers and helpers are beneath the aver- 
age in general intelligence, but rather 
that the average of intelligence in this 
particular is beneath a high standard. 
Intelligence is more than knowledge, 
conformity in conduct to the revela- 
tions and dictates of enlightenment and 


tion 


an increased ability to derive addi- 
tional truth in consequence; that is, 
a high standard of intelligence not 


only discloses the evil of a practice, 
but also impresses men with the evil 
of indulging the evil and _ restrains 
them therefrom. How often have we 
heard the expression: “He is too 
intelligent to ever think of such a 
This is our notion of high 
class intelligence and, paradoxical as 
the statement may appear, we do not 
hesitate to express our belief that any 
intelligence discerning the evil or dan- 


thing!” 


ger of a practice and still countenanc- 


ing or permitting that practice is 


downright ignorance. 
Carelessness and Negligence 


Of such ignorance is carelessness, 
thoughtlessness, chance- 
taking and all instances where the dic- 
tates of better judgment are ignored. 

To all this may be added further a 
more or less lack of appreciation of 
the destructive energy of molten met- 
al along with a total ignorance of 
simple principles of execution by vir- 
tue of which that energy can be lib- 
erated. 

To mind, then, the evil is 
grounded in ignorance and we must 
educate against it. 

Did it ever occur to you just how 
much energy there really is in a ton 
of molten iron or copper? At Johns- 
town, Pa., a traveling ladle of molten 
metal tipping over a bank and rolling 


negligence, 


our 
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into a stream of water caused an ex- 
plosion that rocked the city and made 
the very hills around to tremble. 
Scarcely a foundry of any conse- 
quence but what has passed through 
its baptism of fire and witnessed its 
showers of wicked, flying molten met- 
al. In many, on the walls around, the 
rafters above, and even in the earth 
beneath, evidences of its destruction 
can be noted. 
Stored Energy 

In a brass foundry operating cruci- 
ble, natural-draft, pit furnaces it re- 
quires on an average three hours’ 
time and approximately 1,200 degrees 
Cent. to reduce 800 pounds of cop- 
per from its solid to its liquid pouring 
state. The heat of 12 such furnaces 
applied to the heating surface of a 
locomotive boiler would keep up its 
205 pounds pressure so long as ap- 
plied, which means simply that the 
heat energy stored up in 800 pounds 
of molten copper is equivalent to that 
which would keep up 205 pounds 
steam pressure in a locomotive boiler 
for 15 minutes. What we would like 
to know is this: Does the average 
furnace tender or molder fully ap- 
preciate the magnitude of such energy 
reposing in his molten metal, and if 
not, why not? Would he take the 
same chances with a locomotive boiler 
under full pressure as he does around 
this molten mass? Common _ sense 
answers “no”. Why? He _ imagines 
a great difference. Educate him to 
an appreciation of the fact that under 
favorable conditions, easily created, 
there is no difference and he will 
likely be a wiser, more careful man. 

While employed as molder in a 
brass foundry some years ago, we 
were startled one morning by hearing 
three wicked and almost simultaneous 
explosions in the furnaces. Glancing 
the situation over at a_ respectable 
distance, we noticed three furnaces 
completely wrecked and the metal con- 
tent of each crackling around in the 
ash pit beneath. Inquiry developed 
that the furnace tender had opened 
the furnace door, slipped an _ end- 
plugged brass cylinder endwise into 
a pot of metal, closed the furnace 
door, heard the crack, beat it to a 
place of safety and wondered how it 
all came to happen. He was an hon- 
est-hearted man, a careful man, a re- 
puted intelligent man; but he stood in 
bad need of special instruction on 
the power of expanding air under con- 
finement. Any piece of metal con- 
taining an enclosed cavity or a gate 
with a deep shrinkage cavity placed 
open end first in a body of molten 
metal is liable to produce similar 
results. 

A Pittsburgh molder recently made 
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a mold for a casting weighing some 
400 pounds and containing in the mak- 
ing a green sand core entirely cov- 
ered by metal. Completely filling the 
mold with metal, the molder was on 
his way back to the furnace with 
the empty pot when a crack as that 
of doom shook the foundry, opened 
up a wide crevise between cheek and 
drag parting by straining the clamps 
and started sheets of molten metal 
flowing in all directions and com- 
pletely draining the mold. The molder 
was above the average in intelligence, 
practice and workmanship, yet for all 
that had miscalculated on his avenues 
of escaping gases and failed to bore 
holes in his bottom board to facilitate 
their egress. All other particulars 
such as connecting the perpendicular 
vent holes with the horizontal lanes 
of escape, lighting side vents, using 
coke in the center of the core, etc., 
had been faithfully attended to. Lack 
of a full appreciation of what the 
heat energy of molten metal could 
do lost the molder the casting and 
exposed him and others as well to 
the possibility of severe injury. 


Actions of Mold Cutting 


Have you ever noticed the actions 
of a mold cutting in consequence of 
hard tamping, wet or _ ill-tempered 
sand? The flask rocks as though in 
the angered grip of an iron hand. 
As from a sickened stomach the mol- 
ten mass is vomited back through 
the sprue in bulk or shot violently 
into the air and scattered as from the 
exhaust of an engine. Aside the loss 
of time, metal, money and patience 
and as a matter of safety alone, is it 
not apparent that ignorance or care- 
lessness in sand tempering and tamp- 
ing be accorded strict and _ serious 
consideration by the management? 

Against all such ignorance in its 
every phase, we must educate by in- 
struction against ignorance of princi- 
ple; by discipline against ignorance 
of the careless, chance-taking type. 
Make every excusable error an object 
of study and instruction and accept 
no excuse for its repetition. Disci- 
pline to the limit every inexcusable 
error arising from carelessness, negli- 
gence, etc., and let the superintendent, 
foreman, assistant foreman and all be 
subject to the same rule of discipline. 
Excuse none and punish all alike. 

A man forced to lose a week’s work 
and suffer all the inconvenience of a 
burned foot caused by his own care- 
lessness or negligence may appear to 
be getting all the punishment coming 
to him in consequence; but is he? 
Can you afford to take further chances 
on that man and jeopardize the safety 
of other men without opening the 
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eyes of the offender to tne greater 
seriousness of his offense? True he 
may never, is likely never, to do the 
same thing over again; but the acci- 
dent arose from carelessness or negli- 
gence and these as a part of his sys- 
tem are most likely to crop out on 
some other and differing occasion re- 
sulting perhaps still more fatally. We 
must educate and discipline against 
not only the accident, but the possi- 
bility of an accident as well. Person- 
ally we can pity and sigh as deeply as 
any for the weakness and misfortunes 
of men, but for the best of us we can 
see neither humanity nor mercy justi- 
fied in the premises by clinging to 
pity and withholding discipline in all 
cases of criminal negligence and care- 
lessness. 


Don'ts Around Molten Metal 


Foundry don’ts are great mediums 
of instruction. We have them and 
have profited by them. They can be 
made the rules of foundry conduct, the 
commandments of an enlightened com- 
mon sense. As such they should be 
simple in language, explanatory in 
scope, printed in large letters and 
posted in conspicuous places so that 
those who run may read and readily 
understand. They can also be print- 
ed on cards and circulated. 


As a result of extended experience 
and close study into the nature and 
cause of the more common molten 
metal accidents native to that experi- 
ence, the author has dug up the fol- 
lowing don’ts, to the ‘practical value 
of which in service he can testify: 

1—Don’t take chances with molten 
metal, the possible consequences are 
too serious to justify it. 

2.—Don’t sacrifice safety to speed, 
time or less work. 

3.—Don’t permit anyone to bother 
you while handling molten metal. Keep 
your mind strictly on your work. 


4.—Don’t neglect careful annealing 
of crucibles, it may prevent accidents 
later on. 

5.—Don’t wedge pieces of solid met- 
al in a pot of melting metal. Expan- 
sion may crack or weaken the walls 
of the crucible and cause a leak. 

6.—Don’t carelessly drop chunks of 
solid metal into a pot of melting or 
molten metal. 

7.—Don't drop pieces of solid metal 
through a damp charcoal covering of 
molten metal. 

8.—Don’t start to lift a pot of mol- 
ten metal— 

First.—Until after the furnace has 
cooled below a flashing heat. 

Second.—Before making sure that 
all lifting appliances are safely and 
properly adjusted. 

Third—When the tengs or chains 
are overheated. 
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Fourth.—wWith a full and sudden ap- 
plication of air to the cylinder of the 
hoist. Start gently and lift slowly. 


9.—Don’t make a continued applica- 
tion of air in the cylinder of the hoist 
when the pot is sticking. It may sud- 
denly loosen and be yanked out of the 
furnace with serious consequences. 


10——Don’t leave a pot of molten 
metal down into the shank with a 
sudden drop. 

11—Don’t leave a pot of molten 
metal down on the solid floor. Use 
sand for a cushion effect. 


12.—Don’t remove the tongs from a 
pot of molten metal making 
sure that it sets firmly and safely. 

13.—Don’t fail to keep constant 
watch for defects in lifting and hand- 
ling devices, reporting all discovered 
weaknesses to the foreman. 


before 


14.—Don’t use a weak defective 
manipulating device. 
15.—Don’t use a cold or damp skim- 


mer to stir a pot of molten metal. 


or 


16.—Don’t use a cold or damp piece 
of metal to temper a pot of molten 
metal. 

17.—Don’t use a gate with a shrink- 
age hole or a plugged hollow casting 
to temper a pot of molten metal. Im- 
prisoned air in the presence of heat 
develops a powerful pressure. 

18.—Don’t attempt to handle a pot 
of molten metal when weakened 
through over-exertion, heat or any 
other source. Apply to foreman who 
will gladly furnish relief man. 

19.—Don’t handle molten metal over 
or around a wet Avoid 
spilling water and use dry sand to ab- 
sorb it wherever spilled. 


floor space. 


20.—Don’'t start over a given course 


with a pot of molten metal before 


Tae FOUNDRY 


making sure that way is clear of all 
obstructions. 

21.—Don’t walk backwards 
pot of molten metal. 


with a 


22.—Don’t attempt to cover a given 
course with a brimful pot of molten 
metal. Pour out a chill or two be- 
fore starting. 

23.—Don’t pour from the side of a 
shank opposite the safety guards. 

24.—Don’t pour opposite your nat- 
ural hand. If right handed, pour 
right-handed; if left-handed, pour left- 
handed. 

25.—Don’t start to pour a mold be- 
fore making sure that the mold is in 
safe condition to receive the metal. 

26.—Don’t pour from a pot with a 


bad lip. Make a good one. 
27.—Don’t be sloppy in your pour- 
ing. 

28.—Don’t neglect careful temper- 


ing and tamping of all sand to which 
molten metal is applied. 


Pouring Precautions 


29.—Don’t continue to pour metal 
into a mold after that mold gives 
reasonable evidence of cutting or blow- 
ing up. 

30.—Don’t quickly or carelessly 
swing a pot away or back from pour- 
ing angle after a mold is filled. 

31.—Don’t stand in an_ entrapped 
position or in line with possible es- 
cape of molten metal. 

32.—Don’t wear clothes 
such as wet or wornout gloves, open 
or worn-out shoes around molten met- 


dangerous 


al. 
33.—Don’t attempt to stop a run- 
out with sand in bare hands; use a 
shovel or butt end of rammer instead. 
34.—Don’t take chances on the tem- 
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perature of a gate or piece of metal 
in picking it up. Use tongs and avoid 
possibility of a burn. 

35.—Don’t harbor a spirit of es- 
trangement with fellow workmen. Cul- 
tivate a spirit of helpfulness. 

36.—Don’t hesitate to ask your su- 
periors for advice and information. 

37.—Don't responsi- 
bility ended when your own safety 
is assured. Work under the convic- 
tion that you are your brother’s keep- 
er from harm as well as your own. 


consider your 


38.—In practice, “Don’t ignore these 
don’ts.” 

Many of the foregoing may appear 
too simple for serious consideration, 
yet we could cite actual instances 
where accidents more or less serious 
have followed violations in each indi- 
vidual case. It is the easy things on 
which we are constantly falling down. 
In the last ten years two American 
league pennants and one world’s series 
in baseball have been lost by the 
greatest masters of their positions on 
the easiest kind of chances. 


After all we must force men to 
think; to anticipate consequence 
through advance consideration. And 


when we have realized a plain, sim- 
ple, common-sense, enlightened, log- 
ical forethought we can well afford 
to let afterthought take care of itself. 


In conclusion we are strongly of the 
opinion that Mr. Miller’s example 
should be imitated, that a practice 
of making public accidents arising 
from sources not calculated on will 
institute a co-operation among foun- 
drymen that will be found potential in 
reducing those deplorable occurrences 
molten metal a part. 


in which plays 


Developing an Acid-Resisting Alloy 


HE 
num : 
emphasized the desirability 
of finding a substitute for 
that metal, especially in the construc- 
tion of those forms scientific ap- 
paratus having relatively large areas 
to the action of 
and gases. Enamels have their 
and __ possibilities. Moreover, 
great advances have been made in the 


increasing cost of plati- 


in recent years’ has 


of 
exposed corrosive 
cids 


uses 


resistivity and other properties of that 
material. The studies here discussed, 
however, have had to do with the 
production of a substance having, in 


addition its chemical 


From a paper read 
the American 
City, N. J., 


to behavior, 


at the annual meeting of 
n Institute of Metals, Atlantic 
Sept. 28 to Oct. 1, 1915. 
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those physical properties which would 
suitable for use where dens- 
ity, strength and working properties 
are essential. For securing these 
physical properties we would natural- 
ly look to a metallic substance or 
compound. Where we add the chem- 
ical property of resistivity ‘to corro- 


render it 


sion, we have very greatly complicat- 


ed the probtem unless we confine our- 


selves to the so-called noble metals. 
In its ultimate form, therefore, the 
question simply resolves itself into 


this: Is there a possibility of com- 
bining base material to form a noble 
alloy? When we attempt to answer 
this question from the theoretical or 


scientific standpoint, we are at once 


impressed with the fact that there is 
very little available data or informa- 
tion that will be of assistance to us. 
We may theorize, perhaps, most 
naturally along this line: There are 
certain metals which are electro-pos- 


itive toward certain other’ metals. 
Conversely, these other metals are 
electro-negative towards the first. 


Now may it not be that by a suitable 
adjustment of the two, a ratio may 
be found, the electro-positive and elec- 
tro-negative properties of whose con- 
stituents would neutralize each other, 
reducing the electric potential to zero? 
Some day we may possess such data, 
in terms of mass, molecule or other- 
wise, which make it 


will available 
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for use in actual practice. But even 
so, the ever-present impurities and 
their effect, often in minute percent- 
ages, the modifications attendant upon 
the formation of solid solutions and 
the multiplication of unknown factors 
following an increase in the number 
of complexes, combine to indicate that 
for some time at least we will be 
obliged to carry on our studies in 
this field very largely along the pure- 
ly empirical line of universal experi- 
ment. This latter method has been 
the one most followed in these 
studies, though it is fair to say that 
the theoretical considerations previously 
referred to have served a useful pur- 
pose in laying out the general proce- 
dure. 

To discuss briefly the work pertain- 
ing tO non-corrosive properties, it 
may be said that a degree of resis- 
tivity has been attained which was 
hardly thought possible at the outset. 
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it will hardly be profitable 
into a detailed account of the diff- 
culties encountered in reaching this 
end. 

The chemical 
alloy is not simple, 
made the subject of 
referred to elsewhere. 


to go 


such an 
and has been 
special study 
The analytical 
results as obtained on a representative 
sample, which would appear to be 
the best means of indicating the gen- 
eral composition and type of the alloy, 


analysis of 


were as follows: 
Per cent. 

CS Nhe ae Cae a ae oad sk Ones 6.42 
PRRNORREEE ncccaniviewavscs cow Cee 
DEEN canvas taaedaeareaeeneie 1.04 
Dy ic ro vcackatecne earns 2.13 
DEE. Gcues nad eeu esackeds .. 60.65 
PS Ge baba cecakid waren 1.09 
DOU WecUindn sci eee Relenadandes 0.76 
OS ee rrr . ee 
bo re ere ree cnn See 

(en re ee 98.81 


Carbon and boron not determined 
The casting of the alloy proved to 


be quite as serious a problem as the 
development of the composition. The 
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tor in securing a metu. which could 
by any means be-cast in the dense, 
homogeneous form required. Fig. 2 
shows the form of castings thus far 
undertaken. The lathe turnings, shown 
in Fig. 1, show fairly well the char- 
acter and working properties of the 
metal. It works about the same as 
tool steel. The interior surfaces of 
the bomb and cover show no trace 
of corrosion after use in over 1,500 
determinations using the apparatus 
in ascertaining the value of 
coals. In each determination is gen- 
erated a considerable quantity of nit- 
ric and sulphuric 


heating 


which con- 
denses on the interior surfaces of the 
bomb. Under the prevailing condi- 
tions of heat and high oxygen pres- 
sure, the best possible conditions 
exist for the promotion of corrosive 
action. 

Attempts to draw the alloy into 
wire and roll it into sheets have been 


acids, 




















FIG. 1—TURNINGS FROM ACID-RESISTING ALLOY FIG. 2 
The unit of reference for measuring melting point is approximately 1,300 
the amount of corrosion was adopted degrees Cent. The furnace must be 


as follows: A standard disc of the 
alloy was prepared, having 10 square 
centimeters of surface. 
merged for a given 
usually 24 hours, in 


This was sub- 
length of 
nitric acid, ap- 
proximately 25 per cent of which con- 
sisted of nitric acid. The loss in 
weight was calculated to the amount 


time, 


which would be represented for an 
area of 100 square centimeters per 
hour. A small casting of simple form 
was secured, from which the test 


piece showed a loss in weight, of 0.03 
milligrams. A casting of more diffi- 
cult form was secured, weighing about 
10 pounds, the test piece from which 
gave an equally high degree of resis- 
tivity. In the last 
similar 


castings of 
size, six out of the seven 
standard discs did not show a weigh- 
able loss after contact with the nitric 
acid for a period of 24 


r) 


seven 


hours and 


capable of readily attaining the tem- 
perature of molten nickel, say 1,600 
degrees. When thoroughly liquid, the 
alloy pours readily and fills the mold 
perfectly, but the freezing point is so 
quickly reached that 
casting from risers, to make up for 
shrinkage, is practically impossible. 
Moreover, the shrinkage is so ex 
that 


feeding of the 


cessive 


cracks and hollow spots 
are difficult to avoid. This feature 
can perhaps be appreciated bettet 


noted that the most im- 


instrument in 


when it is 
portant mind for use 
of the alloy was a calorimeter bomb, 
which consists essentially of a cham- 
ber of approximately 35 cubic inches, 
which must retain absolutely without 
leakage, a gas at an average pressure 
of 25 to 30 atmospheres. Here again 
the very complexity of the composi- 
tion has probably been the chief fac- 


CASTINGS MADE WITH “ILLIUM” ALLOY 


only partially successful, but sufficient 
to show the likelihood of 
when the conditions for proper an- 
nealing are better understood. The 
tensile strength of the cast metal is 
approximately 50,000 pounds per 
square inch. The name suggested for 
the alloy is “Illium”. 


success 


A Strong Yellow Brass 
By Y. B. Founder 

We recently received an order for yel- 
low brass castings to be made in green 
sand which should have the following 
physical properties: Elastic limit, 27,000 
pounds per square inch; ultimate 
strength, 45,000 pounds per square inch 
and elongation in 5 inches, 30 per cent. 
We believed that it was practically im- 
possible to produce yellow brass having 
such wonderful physical properties, but 
upon investigation we 
made by the United 


found a 


States 


report, 
Bureau of 
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Standards, on an alloy known as No. 162, 


which would meet 
quirements. 


these physical re- 
The experiments were made 
by J. M. Lohr with an alloy containing 
62.3 per cent of copper and the balance 
zinc. In melting the copper and the zinc 
it was protected with a cover of granu- 
lated charcoal and rock salt and at the 
same time there was introduced, through 
a perforated cover, a continuous current 
of illuminating gas while the melt was 
being made. Under these conditions a 
very high grade of yellow brass was ob- 
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Statuary Bronze Mixture 


We would like a formula for a mix- 
ture for statuary bronze. 

A good casting alloy 
follows: 

Copper, 90 per cent; tin, 7 per cent 
and zinc, 3 per cent. 


for statuary 


bronze 


White Metal Pistons 


We would like to have a mixture for 
pistons to be made of high-grade white 
metal. 

The following alloy will be found to 
be excellent for your purpose: 

Copper, 2 per cent; zinc, 5 
nickel, 1.25 per cent; 
per cent and aluminum, 90 per cent. 


per cent; 


1.75 


magnesium, 


Mixture for Bells 


We would like to have a mixture for 
locomotive bells. 

An excellent mixture for locomo- 
tive bells follows: 

Copper, 80 per cent, and tin, 20 
per cent. 


Melt the copper under a thick cover 
charcoal, broken when 
thoroughly liquid add one-half pound 


of fine, and 


of yellow prussiate of potash. Drop 
this on top of the charcoal and allow 
it to remain undisturbed for 10 min- 
utes, when it should be stirred into 
the copper. Then add the tin, after 
which the molten metal should be 
stirred again. The metal then is 
ready for pouring. 


Composition of Magnalium 


What is the composition of lag- 
nalium ? 

Almost any alloy that contains 
magnesium is known as magnalium. 


These alloys usually contain also cop- 


per and nickel, as well as magnesium 
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tained. The proper pouring temperature 
of this alloy, it is stated, ranges from 
1020 to 1050 degrees Cent. The best re- 
sults were secured when the quenching 
was done about three minutes after the 
mold was opened. The mold in which 
the specimens were poured were made 
of two slabs of Acheson graphite, 
although it is believed that the same 
results could be obtained by pouring this 
metal in a green sand mold. In con- 
ducting these tests, the metal was melted 
in a 30-kilowatt electric resistance fur- 
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nace and under standard laboratory con- 
ditions. 


Under the average condition of 
foundry practice, it was stated that it 
would be difficult to make such an alloy 
as this to secure sound castings, as the 
tendency of the alloy is toward porosity. 
A higher tensile strength than that given 
may be obtained by increasing the per- 
centage of copper and reducing in like 
proportion the percentage of zinc, but it 
is added that this would be at the ex- 
pense of lowering the elongation and 
also decreasing the elastic limit. 





_ PROBLEMS OF THE BRASS FOUNDER 


What To Do and How To Do It 


to Zz 


in quantities ranging from 1 
An excellent high magne- 
also termed magnalium, 


contains aluminum, 93 per cent, and 


per cent. 


sium alloy, 


magnesium, 7 per cent. This alloy 
is difficult to cast in sand molds 
other than for very light work be- 
cause the metal, when molten, pos- 
sesses the property of decomposing 


water and, consequently, it combines 
with the oxygen in the water 
in the and at the 
time releases the hydrogen, which may 
may not be absorbed, depending 
upon the temperature of the alloy at 
the time it enters the mold. Also the 
of other such 


con- 


tained sand same 


or 


presence elements, as 


calcium, together with the foregoing, 
will produce porous castings with the 
surface decomposed, or castings that 
will be sound and tough, but coated 
with a white powder with black 
specks extending throughout the _ in- 
terior of the metal. The alloys’ con- 
taining a low percentage of magne- 
sium are easiest to cast. 
Aluminum Bronze 

Is there any alloy lighter than brass 
which can be electroplated? We would 
like to make a casting as light as pos- 
sible which is to be used for sample 
purposes only. We understand it is not 
possible to plate aluminum, but we 
would like to make an alloy of alum- 


inumt and brass which can be plated 


\luminum_ bronze, 


containing 10 per 

cent of aluminum, is lighter than the 
ordinary brass and bronze alloys, but we 
doubt if the difference in weight would 
sufficient to make its use particularly 
esirable for samples. Aluminum is 
the only logical metal to use, and in 


view of the many claims that are being 
made that the plating problem has been 
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solved, no great difficulty should be ex- 
perienced in obtatining samples made of 
this metal. 


Solid Copper Rings 

We have received an order ‘for cop- 
per rings weighing from 4 to 15 pounds 
each, which must contain copper, 99.5 
per cent. We have tried the addition 
of silicon-copper, 5 per cent phosphor- 
tin and nickel, but do not obtain the 
desired results. We keep the copper 
covered with charcoal and also use salt 
as a flux. The molten metal is not 
heated to a temperature in excess of 
2.300 degrees Fahr. The castings must 
develop 25,000 pounds tensile strength 
and 50 per cent elongation. They are 
hammered flat when tested and if they 


develop even the slightest fracture, all 
of the castings are rejected. What 
would be the proper annealing tempera- 
ture of castings of this kind? Since it 
is almost inpossible to obtain hydro- 
fluoric acid, what other acid can _ be 
used to remove the sand from copper 
and bronze castings? Can a_ furnace 


without a crucible be employed for meli- 
ing copper for this purpose? 
Tensile strength and elongation 
proportional to its purity. 
The effect of small amounts of impur- 
is reflected by reduced 
properties therefore, 
phosphor-tin, 
in quantities 


of 
copper are 
ities physical 
the addi- 
nickel, silicon 
insufficient to 
form generally understood 
by the term alloy, instead of produc- 
ing a stronger metal, makes it weak- 


and, 
tion of 
and zinc 


is 


what 


er. You, therefore, have been going 
the wrong way to meet the specifi- 
cations imposed. Use _ electrolytic 
copper and melt carefully, using a 


fuel low in sulphur, such as anthra- 


cite. The copper should be _ heated 
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very hot so that when the charcoal 
is pushed aside the molten copper will 
have a bluish color and will appear 
limpid. At this stage add 6 ounces 
of 10 per cent silicon-copper and stir 
thoroughly with a rod of carbon. Do 
not cast the copper at too high a 
temperature and keep the _ surface 
covered with the charcoal. In other 
words, do not skim the pot, but pour 
the metal with the charcoal on its 
surface. Properly handled, 6 ounces 
of silicon-copper per 100 pounds of 
copper should be ample to insure 
sound castings, and in this case you 
will experience no difficulty in com- 
plying with the specifications. To 
anneal the copper it should be cooled 
slowly from a temperature of 800 de- 
grees Cent. Acids are not adapted 
to removing sand from castings and 
the sand blast cannot be improved 
upon’ for this purpose. A crucible is 
exceedingly desirable for melting cop- 
per, but it also can be melted in bulk 
by those who thoroughly understand 
the operation of furnaces designed 
for doing this work. 








Use of Yellow Cast Brass 


We have a number of cast brass 
plates, 10 x 26 x % inches, which have 
been rejected on account of defects. 
Could these plates be used as anodes in 
our brass plating tank instead of buy- 
ing brass anodes? 

Certainly; clean the plates by dipping 
in a bright acid dip or by pouring the 
acid over them. Then drill for hooks 
and use the same as ordinary anodes. 
If they are good, yellow brass castings 
or contain approximately the same per- 
centage of copper and zinc which you 
specify when ordering anodes, no harm 
can result. The purchased article is 
simply a brass casting until used as an 
anode in a plating bath. 


Remelting Aluminum Scrap 

We have a large amount of scrap 
containing about 3 per cent sinc and 10 
per cent copper. Some of this scrap is 
exceedingly brittle. What can we add 
to this alloy to increase its strength and 
toughness? 

Pure aluminum is the only metal 
that can be added to this scrap to 
increase its strength and toughness. 
The addition of 50 per cent of pure 
aluminum alloy 
containing 5 per cent copper and 1.5 


would produce an 
per cent zinc, provided your analysis 
is correct and this alloy should carry 
14 pounds of zine per 100 pounds of 
metal. However, unless the analysis 
is known to be correct, it would be 
advisable to try out the 50 per cent 
new metal mixture and if found sat- 
isfactory, a small heat could be made 
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in which the zinc is added for ex- 
perimental purposes. The reason 
that caution should be exercised is 
due to the possibility of the scrap 
aluminum containing other elements 
in addition to zinc and copper. It is 
probable that it contains silicon and 
iron, and this will have a tendency to 
cause the castings to crack. If the 
castings crack when made from the 
alloy containing 50 per cent new 
metal, it will be evident that less 
than 50 per cent should be employed. 
This must be determined by experi- 
ment and when the proper percentage 
of scrap to new metal has been as- 
certained, additional copper or zinc, 
or both, should be added to the mix- 
ture to obtain the particular analysis 
desired in the finished castings. 


Brittle Manganese Bronze 
Recently we made some manganese 
bronze, the test bars of which gave a 
tensile strength of only 50,000 pounds 
per square inch and less than 5 per 
cent elongation in 2 inches. The analy- 
sis of this mixture indicated the usual 
composition, and remelting did not im- 
prove the quality of the metal. When 
making this mixture, 55 pounds of ingot 
copper were melted under 2 pounds of a 
commercial flux and plenty of charcoal, 
in an otl-fired crucible furnace. To this 
were added when melted, 1% pounds of 
30 per cent manganese-copper, and this 
was thoroughly incorporated in the mix- 
ture by stirring. This was followed by 
144 pounds of galvanized iron strips, 
and Y% pound of aluminum next was in- 
troduced. The mixture then was heated 
for about 20 minutes, when 1 pound of 
tin and 40% pounds of pure zinc were 
added. After stirring, the metal was 
poured into bars about 14%1% inches, 
which were slightly tapered. The bars 
were poured in a slightly inclined po- 
sition and it was found that the best 
portion of the metal was near the top 
of the bar, at the end nearest to the 
gate. The fracture was rather close- 
grained and uniform, but the machined 
bars, after testing, showed one or two 
defects and those cut from the end 
furthest from the gate were spongy and 
considerable segregation was noticeable. 
However, all of the bars were weak and 
showed a great lack of ductility. When 
the metal was remelted, about 1% 
pounds of sinc were introduced to com- 
pensate for the sinc originally volatilized. 
My idea of the trouble is that the metal 
was contaminated with oxides, but I do 
not see how this can be avoided with- 
out special means for deoxidation. 

It is comparatively easy to go wrong 
in making manganese bronze and fre- 
quently it is difficult to discover what 
has caused the trouble, One of the most 
fruitful sources of difficulty in making 
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this alloy is the use of too much zinc. 
The theory that as zinc volatilizes it is 
incumbent upon the maker of manganese 
bronze to compensate its loss by adding 
zinc with each remelt, is responsible for 
considerable trouble, as the lines of de- 
markation between strength and duc- 
tility, and weakness and brittleness, in 
this alloy are not widely separated. 
Copper is a ductile metal and the addi- 
tion of aluminum and zinc increases its 
hardness and strength up to a certain 
point, but after this is passed, the effect 
of these two elements causes brittleness. 
Therefore, care should be exercised to 
keep them sufficiently low to obtain at 
least 20 per cent elongation in the alloy. 

One of the manganeze 
bronzes that can be made contains cop- 
per, iron and manganese, 58 per cent; 
zinc and aluminum, 42 per cent and if 
tin is present, it should be included with 
the zinc and aluminum on one side, 
the total not being carried beyond 42 
per cent. If this rule had been ob- 
served, the additional 1.5 pounds of 
zinc would not have been added and the 
alloy undoubtedly would have been satis- 
factory. We suggest that the total con- 
tent of white metals be kept at 42 per 
cent or less, and if a hardener is not 
used in making the alloy, that the iron 
be placed in the bottom of the crucible 
with the copper on top and when the 
copper is molten, the aluminum should 
be added and the mixture should be 
stirred thoroughly. The aluminum 
causes the iron to go into solution and 


strongest 


deoxidizes the bath. The manganese- 
copper may be added next, followed by 
the zinc. At this stage the metal should 
smoke very little and it is always a good 
plan to leave out a few pounds of the 
copper charge to be used for cooling 
before the zinc is added, to avoid ex- 
volatilization. After the zinc 
addition, the metal should be thoroughly 
stirred again and the tin added, after 
which the should be removed 
from the furnace immediately and cast 
into ingots. 

Pursuing this practice, little volatiza- 
tion of the zinc occurs and when the 
ingots are 


cessive 


all Vv 


remelted, the same care 
should be exercised to avoid the loss of 
zinc. The theory that the mixture has 
to be boiled to reduce the zinc to a point 
where the alloy becomes ductile is er- 
roneous. Also, if the zinc is volatilized, 
it is certain that the other metals will 
he oxidized, including the copper, alum 
inum, and tin, and_ these 
oxides will be absorbed ty the molten 


metal. 


manganese 


Therefore, it is not surprising 
that the alloy is lacking in strength and 
ductility. 

Thomas I. Jennings has been ap- 
pointed superintendent of the foundry 
operated by the Utah Copper Co.,, 
Garfield, Utah. 
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Trade Outlook 


() \WHAT an extent our present prosperity is 
based upon the great conflict that is being 
waged in Europe is a question that is puz- 
zling American manufacturers. In the steel 

industry, the percentage of unfilled tonnage attributable 
te war orders is less than 20 per cent and many pro- 
ducers report that less than 10 per cent of their out- 
put is destined for the making of munitions. In the 
foundries of the United States and Canada, such 
orders are negligible, although some of the casting 
business in shops in this country can be traced 
indirectly to war orders. However, the most gratify- 
ing feature of the situation is the heavy demand for 
all kinds of castings for domestic use. The malleable 
foundries, which, to a large extent are dependent upon 
the implement plants and the railroads for their ton- 
nage, are crowded to capacity, the remarkable feature 
of this situation being the absence of heavy buying 
by both of these interests. If the output of malleable 
cast iron the remainder of the year is to be measured 
by the production of the. first quarter, the tonnage 
will greatly exceed all previous records. Foundrymen 
specializing i in aluminum and brass castings are experi- 
encing great difficulties in meeting the requirements 
cf the automobile industry, which is furnishing the 
bulk of the business that is being received by these 
plants today. The high price and scarcity of aluminum 
seems to have no deterring effect upon its use, and 
the number of foundries equipped to cast this white 
metal is increasing rapidly. The introduction of alu- 
ininum cylinders and pistons is going to greatly increase 
the consumption of this metal, and since the produc- 
tion today is inadequate to the needs of the country’s 
industries, further advances are anticipated, unless 
retarded by imports. As long as the war continues, 
no shipments can be expected from abroad and the 


difficulties obtaining an adequate supply will grow 
more acute. Aside from the shops specializing in 


machine tool castings, the bulk of the tonnage on the 
books of the gray iron foundries is for domestic con- 
sumption. In the steel casting industry the capacity 
is inadequate to the demand, and regardless of the 
high prices prevailing for steel cast sections, new 
tonnage continues to be placed. The foregoing sum- 
mary indicates that the present era of prosperity in 
the foundry industry almost entirely is based upon 
increased domestic consumption, and the sudden 
termination of the war, it is believed, would have 
little effect upon existing conditions. The railroad 
congestion has greatly delayed the receipt of raw 
materials and the delivery of the finished product, 
mer the shipment of carloads of castings by express 
reflects the shortage of cars and the inability of the 


railroads to forward freight within a reasonable 
period. Aside from the ; ‘ittsburgh district, labor 
difficulties in the foundries are of minor im- 


portance, 
some 


although a feeling of unrest prevails in 
sections of the country. Pig iron is advancing 
toward higher levels, and in the leading districts, 
foundry grades are quoted as follows: No. 2, Chicago 
and Cleveland, $19; Pittsburgh, $19.50; Buffalo, 
£18.50 to $19; Philadelphia, $19.50 to $20, and Birm- 
ingham, $15 to $15.50. Malleable is quoted at $18.50 
to $19, Buffalo; $19.50, Chicago, and $21.50 to $21. 75, 
Philadelphia. Lake Superior charcoal is strong at 
£19.75 to $22.25, Chicago, and basic is held at $19.75 
to $20.25, eastern Pennsylvania, and $19.45, Pittsburgh. 
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Personal 


James Bunger has been appointed 
general foreman of the gray iron foun- 
dry operated by the Mesta Machine Co., 
West Homestead, Pa. 


George P. Lawrence, formerly su- 
perintendent of the Ww. W. Sly Mfg. 
Co., Cleveland, is now connected with 
the Standard Sand & Machine Co., 
Cleveland, in a similar capacity. 


E. P. Worden, formerly affiliated 
with the Fred M. Prescott Steam 
Pump Works, Milwaukee, has been 
appointed chief engineer of the Henry 
R. Worthington plant, Harrison, N. J. 
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in addition to maintaining offices in the 
Riggs building, Washington, D. C. 

Frank H. Zimmers, formerly treasurer 
of the Union Foundry & Machine Co., 
Pittsburgh, has been appointed general 
sales agent of the Natioral Steel Cast- 
ing Co., New Cumberland, W. Va., with 
headquarters at Pittsburgh. 

J. H. Nichols has been appointed 
manager of the Atlanta office of the 
Asbestos Protected Metal Co., Pitts- 
burgh. T. R. Galey has been appoint- 
ed manager of the office of this com- 
pany recently established in the Prae- 
torian building, Dallas, Tex. 


J. E. Lawton, latterly chief inspector 
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pioneer molding machine manufactur- 
er, for several years. 


F. J. Cook, past president of the 
British Foundrymen’s Association, has 
resigned as foundry manager of the 
firm of Belliss & Morcom, Ltd., Bir- 
mingham, Eng., to become a partner 
and director of the Giles Foundry Co. 
and Rudge-Littley & Co., Ltd., Swan 
Village, West Bromwich, Eng. Mr. 
Cook’s connection with the firm of 
3elliss & Morcom extended over a 
period of 25 years, 17 years of which 
he served as foundry. manager. 

Robert M. Keeney, formerly electro- 


metallurgist of the United States 





American Foundrymen’s 


the week of Sépt. 11. 


Chicago. 


ors. This committee is constituted 


follows: R. A. 


City, Ill.; Major Jos. T. 


president, American 


vice president, American 





Association 
and the American Institute of Metals, 
concurrent with the convention of these 
two organizations at Cleveland, during 
Mr. Hoyt has 
had a wide experience in exhibition 
work, having taken an active part im 
the conduct of foundry shows at Cin- 
cinnati, Detroit, Pittsburgh, Buffalo and 


The exhibition is in charge of a com- 
mittee of eight, composed jointly of 
representatives of the American Foun- 
drymen’s Association and the exhibit- 
as 
Bull, chairman, prest- 
dent, American Foundrymen’s Associa- 
tion, Commonwealth Steel Co., Granite 
Speer, past 
Foundrymen’s 
Association, Pittsburgh Valve Foundry 
& Construction Co., Pittsburgh; Alfred E. Howell, past 
president, American Foundrymen’s Association, Phillips 
< Buttorff Mfg. Co., Nashville, Tenn.; J. P. Pero, senior 


Foundrymen’s 


Manager of Foundry Exhibition Appointed 


C. E. Hoyt, of Chicago, formerly secretary of the 
Exhibition Co., has been appointed manager of _ the 
exhibit of foundry equipment and supplies, which will be 
conducted under the auspices of the 


Missouri Malleable 
Backert, secretary, 
Cleveland; Ss 





C. E. HOYT 


Association, incorporate and this 


American Foundrymen’s Association, 
T. Johnston, S. Obermayer Co., Chicago; 
.E. Minich, Sand Mixing Machine Co.. 
New York City,and H.S. Covey, Cleve- 
land Pneumatic Tool Co., Cleveland. 


Vy 


Cleveland 
available floor area, on one level, of 
60,000 square feet, and is located within 
one block of hotel Statler where the 
meetings of the American Foundry- 
men’s Association and the American 
Institute of 
Headquarters for the exhibitors will be 
at the hotel Hollenden. 
decided to charge the same prices for 
floor space as prevailed heretofore. 
Although no floor plan of the building 
has yet been prepared, a large num- 
ber of applications for space already 
have been received and the indications 
are that the Coliseum will be inade- 
quate to provide for all of the ex- 
hibits, necessitating the erection of a 
temporary building on an adjoining lot. 

At a recent mecting of the executive board of the 
American Foundrymen’s Association it was decided to 


Iron Co., East St. Louis, Ill.; A. O. 


c 


The exhibition will be held at the 


Coliseum, which has an 


Metals will be held. 


It has been 


will be effected in the near future. 








Ralph J. Moore, formerly affliated 
with the Ferro Machine & Foundry 
Co., Cleveland, has been appointed 
production superintendent of the Pratt 
& Cady Co., Hartford, Conn. 


P. P. Bourne, formerly chief engi- 
neer of the Blake & Knowles Steam 
Pump Works, East Cambridge, Mass., 
again is associated with the Inter- 
national Steam Pump Co., New York 
City, in an engineering capacity. 


George Kingdon Parsons, consulting 
engineer, has announced the establish- 
ment of his headquarters in the 
Equitable building, New York City, 


of the Panama canal, and who served 
in an inspecting capacity on this work 
for a period of nine years, has re- 
signed to accept a position as con- 
sulting engineer and sales manager 
of Ward & Co., manufacturers’ agents, 
Washngton, D. C. 

Carl Falk has taken a position witb 
the Davenport Machine & Foundry 
Co., Davenport, Ia., as sales manager 
of the molding machine department. 
He has been associated with the 
foundry business for a number of 
years, although not active during the 
past year and a half. He was affiliat- 


ed with the late E. H. Mumford, a 


Pureau of Mines, Pittsburgh, has 
been added to the staff of metal- 
lurgical engineers of the Snyder Elec- 
tric Furnace Co., Chicago. Mr. Kee- 
ney has had a wide experience in 
electric furnace research work cover- 
ing the production of iron, steel and 
ferro alloys in furnaces of this type, 
as well as the electric smelting of 
lead, copper and zine ores. Prior to 
his affiliation with the United States 
Bureau of Mines, Mr. Keeney was 
mill superintendent for the Baker 
Mines Co., Cornucopiz, Ore. and 
metallurgist of the Standard Chemical 
Co., Canonsburg, Pa. 
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An Efficient Sand Blast Helmet 


Safeguarding the health of 
blast operators is a problem 
fronting every foundryman who cleans 


sand 
con- 


his castings by the sand blast process 
and the wearing of a helmet is essen- 
tial to prevent the breathing of par- 
ticles of fine sand arid dust- attendant 
upon these operations. In addition 
to protecting the eyes, ears and lungs, 
proper must be 
the accompanying 


vision insured. In 
illustrations is 
shown a helmet which is exceedingly 
light, constructed that it 


prevents the admission of of the 


yet is so 


any 
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ening the helmet around the _ neck. 
Fig. 2 is an inside view of the hel- 
met showing the four shields of mul- 
tiple screens, the head gripping frame, 
as well as the connecting frame and 
the elastic cross arches. “The helmet 
is manufactured by the Multi-Metal 
Separating Screen Co., 68-72 East 
13lst street, New York City, and this 
company also furnishes respirators 


to be worn inside of the helmet. 





An Improved Time Study Watch 


An improved time-study watch, de- 
signed for use in connection with the 

















FIG. 1—REAR AND FRONT VII 
fine particles of sand and at the same 
time it permits of proper vision. Four 


shields of multiple screens admit light 


and air, yet at the same time they 
prevent the sifting of sand inside the 
helmet. The frame of the helmet, 
shown in Fig. 2, which is an inside 
view, holds the hood away from the 
head and permits of free circulation 
of air inside the helmet In Fig. 1, 
the insert the left is a rear view, 
of the helmet showing the ventilator 
and adjusting strap, which permits 
of adjusting the helmet to a_ head 
of any size. At the right of Fig. 1 


is shown a front view of the complete 
helmet with a draw string for tight- 


“WS OF 


SAND-BLASTER’S HELMET 


time and 
rapidly 


hour or 


compilation of data for 


motion studies and for esti- 


mating production per per 


day, eliminating considerable calcula- 
marketed by M. J. 


Silberberg, Peoples Gas building, Chi- 


tion, is being 


cago. As shown 


in the accompanying 


illustration, this stop watch, which is 


a 17-jewel instrument, of Swiss manu- 


facture, bears on its face figures de- 
noting the hours, seconds and fifth- 
seconds. The figures on the extreme 
outside circumference of the dial 
designate the number of times an 
operation consuming less than one 


minute may be performed in one hour. 
As illustrated, the long black hand has 


April, 1916 


been stopped at 13 seconds past the 
top of the dial. On the outside cir- 
cumference of the dial, this same hand 
points to the numeral 275, showing 
that this particular operation may be 
performed 275 times in an hour. The 
numbers on the extreme inside of the 
dial indicate the number of times an 
operation lasting more than one min- 
ute may be performed in an _ hour. 




















FIG. 2—INSIDE VIEW OF SAND- 


BLASTER’S HELMET 


The watch is said to be impervious 
to magnetism and is adjusted to 
variations in temperature. The case 
is made of gun metal. 


The firm name of the Quigley Fur- 
nace & Foundry Co., Springfield, Mass., 
with sales office at 105 West Fortieth 
street, New York City, has been changed 

















ESTIMATING STOP WATCH 


to the Metals Production Equipment 
Co. A brass rolling mill department 
for the production of flat brass has 
been added to the furnace, foundry and 


powdered coal departments operated 
heretofore. 








New Equipment for the Foundry and Pattern Shop 


An Ingenious Line of Stripping Plate Machines, Built by the S. 
Freeman & Sons Co., is Described—Welded Steel Ladle Bowls 


T THE plant of the S. Free- 
man & Sons Mfg. Co., Racine, 


Wis., molding machines. of 
the stripping plate type have 
been highly’ developed and have 


been adapted to a wide range of in- 
tricate patterns. The machines were 
designed and their applications were 
worked out by J. W, Dearsley, super- 
intendent of the Freeman foundry. They 
are all hand-operated, making them 
especially appkcable for use in foun- 
dries not equipped 
air. About 30 styles of machines 
have been developed to cover a wide 
variety of requirements and many of 
designed to give greater 
efficiency in the Freeman foundry. 
The Dearsley machines soon attracted 


with compressed 


these were 


the attention of other foundrymen 
and the solution of their problems 
marked the entrance of the Freeman 
company in the molding machine 
business. The wide field of useful- 
ness of these machines is indicated 


by the accompanying illus- 
trations. a 


Fig. 1 shows a type of 
roll-over machine especially 
designed for the production 


of stove plate and will han- 
dle patterns as large as 30 x 
42 inches. It has a drop of 
about 4 inches. 

A standard stripping plate 
machine for 2 
double draw is illustrated in 
Fig. 2. The assortment of 
patterns in the 
indicates the 
possible. 


arranged 


foreground 
many changes 
In the case of this 


FIG. 1—SPECIAL 
STRIPPING PLATE MACHINE ARRANGED FOR 


FIG, 2 


DOUBLE DRAW 


machine all the pinions required by the 
purchaser were provided for on the one 
machine. It could accommodate many 
more changes were they desired. It is 
not necessarily a gear or pinion machine 
as any irregular pattern, such as small 
pulleys and other 
The 
removed and a single top substituted 


could be 
double top can be 


forms 
produced. 


as all parts are interchangeable. 
A long draw stripping plate ma- 
chine is shown in Fig. 3. This par- 


ticular design is used in making molds 
for rollers with the shafts cast integral 
for ensilage cutters. It is 
with four 


equipped 
patterns and 
five changes for each pattern, giving 


changes of 


20 sizes of rollers. More changes 
could have been provided had they 
bcen necessary. Special provision is 


made for long draws that will be free 
from defects. 
machines to 


A trio of pulley pro- 


from 10 to 32 


sizes 


duce inches in 



















ae 


diameter are illustrated in Fig. 4. 
They are arranged for any required 
range as to height of face, diameter 
of pulley, size of hub, core and other 
dimensions. Changes are made easily 
and in a few minutes. 

A Dearsley stripping plate machine 
equipped for the production of a four- 
mold is illustrated in 


part Fig. 5 


and a gate of four of these castings 


as shaken-out is illustrated in Fig. 6. 
As the machine is set in Fig. 5, a 
cheek is molded on each head, one 
being reversed over the other to 
produce a mold for the body of the 
hollow spool. The cope and drag 
contain the mold for the flange and 
hub projections and are made on 
the two upright plates, which are 


dropped to a horizontal position after 
the patterns have been stripped and 
cheeks removed. Fig. 8 shows a machine 
on which a pattern is mounted which it 
The 
two projections on the front 


would seem impossible to. strip. 


of the pattern are arranged 


to be stripped horizontally 


until they rest entirely with- 


wee in the perpendicular portion, 
me) : , ‘ 
i which then is stripped in 


Small 
allowed in 
this case, but the difference 


the ordinary way. 


clearance was 


in angle of the axes of the 


projection allowed them to 


be withdrawn — successfully. 
An instance of a compli- 
cated casting being produced 
by a stripping plate is 


shown in Fig. 7. In this case 


ROLLOVER MACHINE FOR LARGE STOVE PLATE MOLDS 


FIG. 3—LONG 


DRAW 


STRIPPING PLATE 
WITH 20 CHANGES 


MACHINE 
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two machines were necessary on ac- 
count of the irregular form of part- 
ing. The the U-shaped 
portion in the center with a 2-inch 
It is part of a windmill 
this instance eight cores, 
the foreground, were used. 
The two rings support the pipe. 


casting is 
pipe cast in. 


head. In 
shown in 


A Number of Heads 


One feature of these machines is 
that with one stand a number of 
heads, each carrying a different pat- 
tern, can be utilized. A_ single nut 
makes the adjustment. The standard 


is bored to a standard size to receive 
a piston which is supplied with brass 


shoes adjusted by screws and wedges 


to take up wear. As many as 10 
different patterns may be arranged 
for mounting on a single style of 


machine, making it highly interchange- 
able. For foundries having a seasonal 
output that varies through the year, this 
is a great advantage. 

A paramount consideration in the 
machines is to 
machine shop labor. 
plished by the 


design of these save 
This is accom- 
use of chills and by 
doing the machine work on flasks in- 
the castings. In 


chills are 


stead of on this 


endeavor introduced to 
give a finished bearing surrounding 
shaft that is When the 


shaft is to be subsequently fitted, the 


every cast-in. 
bearing is left soft to permit of ma- 
Steel cast-in 
wherever possible, this being accom- 
plished without breaking the castings 


chining. shafts are 


Exact 
and 


as a result of cooling strains. 
centers are provided on 
hold the 


avoid 


cope 


drag to shaft in position 


and to eccentricity. 


Unnecessary Machining Eliminated 


An essential point when arranging 


a pattern on a machine is to elim- 


inate all unnecessary machining. Fre- 
quently, parts of machinery formerly 
cast separately and assembled can 
be combined in one casting by proper 
arrangement of the 


machine and careful 


stripping plate 


core work. By 
the Dearsley molding machine process 
each machine is designed to produce 
and drag simultaneously, but 
when the partings are too irregular, 
this cannot be accomplished. In the 
foundry, are 
when the 


cope 


match-plates 
but 
number of castings required is suffici- 


Freeman 


employed extensively, 


ently large, a special rig for a strip- 
ping plate is designed. 
Interchangeable Flasks 


flasks are 
importance as_ the 


Interchangeable, machined 


of as much ma- 
chines and really become a part of 
the machine. Accurate the 


flasks reduces machine shop work on 


work on 
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castings. Cores frequently are insert- 


ed in horizontal lugs or parts through 


a core support on the outside of 
the flask. Such cores may be set 
after the mold is closed to insure 
alignment, 


Even in the core room the stripping 


plate principle has been applied in 


modified form to 
Often a 


produced, is 


produce perfect 


cores. casting, otherwise 


carefully ruined by the 


introduction of imperfect cores. In 
the 


used to 


one instance in Freeman core 


room a device is produce 


a hollow core with a pinion on the 


inner circumference. In this case 


the hub is drawn and then the pinion 
is stripped, leaving the remainder of 


the work to be done by hand mold- 
ing, thereby eliminating the use of 
the machine. 

















WELDED STEEL LADLE 
TURED BY THE P. & O. 
CO., MILWAUKEE 


MANUFAC- 
SUPPLY 


Welded Steel Ladles 
Welded steel ladle bowls in capacities 
from 30 to 2,000 pounds each are manu- 
factured by the P. & O. Co., 
Milwaukee. As accom- 


panying 


Supply 
shown in the 
illustration, the seam on _ the 
ladle and the 
welded together, thereby eliminating the 


side of the bottom are 
use of rivets entirely, as well as remov- 
ing shank troubles. It noted 
that the bottom of the bowl is perforated 
to carry off 


will be 
steam in the event of the 
lining not being perfectly dry when the 


iron is first caught. The bowls, in ca- 


pacities from 30 to 60 pounds, are made 
from No. 14 gage steel, the 75-pound 
ladles have a No. 12 gage bottom and 


No. 14 gage sides, the metal thicknesses 
increasing for the various capacities, the 
1,800 and 2,000-pound ladles being made 
of %-inch plates. <A total of 19 
dard varying 


stan- 
bewls of capacities are 
built, although special sizes or types will 


be manufactured to order. 
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Death of Major J. F. Dickson 
Major John Fenwick Dickson, 
dent of the Dickson Car Wheel 
Houston, Texas, died at his home in 
that city Sunday morning, March 5. 
The plant which he established in 1887 
is the southermost car wheel foundry 
in the United States, ‘and at the time 
when it was organized there were many 
misgivings as to its 
The plant, however, continuously 
prospered and is one of the most mod- 
ernly equipped in the United States. 
Major Dickson was born in Ireland in 
1832, and at the age of 18 emigrated to 
the United States. 
was 


presi- 


Co., 


ultimate success. 


has 


For many years he 
engaged in the operation of rail- 
roads in the south, and in 1887 he went 


to Houston where he organized the 


Dickson Car Wheel Co. He is sur- 
vived by three sons, Henry H., vice 
president and treasurer, of the Dick 
son Car Wheel Co.: George M., con- 


tracting agent and John F. 
manager. \ 


Jr., general 
daughter also survives. 
Chilling Iron by Cores 
By W. J. Keep 
Question :—What quality of core sand 
and binder will give the least chilling or 
hardening effect on the surface of gray 
iron? We would like to know 
core 


whether 

differ- 
ent chilling or hardening effects on cast 
iron. 


various sand mixtures have 


Answer:—It undoubtedly is necessary 
for you to use the sands in your vi- 


cinity in your core mixtures and the 
binders available will give no trouble in 
any way. If your question refers to 


the minute 
various 


differences in: the 
sands 


action of 
binders on the 
chilling of cast iron, we are 
make a 
other hand, if inquiry 
chilling troubles which you encounter, 
it is my opinion that primarily it is due 
to the sulphur in the coke and perhaps 
it also can be attributed to some of the 
pig iron in your mixture. If the latter 
happens to be the case, the mixture can 
he varied by 


and core 
unable to 
satisfactory reply. On_ the 


your refers to 


reducing the quantity of 
each of the ordinary brands of pig iron 
which you employ. 

“Graphine” is the trade name of a new 
product offered to the foundry industry 
by the Hill &- Griffith Co., Cincinnati, 
which is intended to supplant Ceylon 
plumbago in foundry i 
claimed that it can be 
dry blacking, can be 


operations. It is 
used as a wet or 
shaken through a 
dust bag, can be sprayed on the molds, 
can be applied by a camel hair brush. 
swabbed or rubbed in by hand and that 
it will cause the castings to peel readily 
wherever applied to the mold. This 
product also can be used as a core wash 
and for making a heavy facing for stove 
plate work. 
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The New 
extending its 


York Car 
foundry. 


Wheel Co., 


Buffalo, is 


The Champion Hardware Co., Geneva, O., 


will build an addition to its foundry. 


Edward A. Zusi will build a foundry at 115 
\dams street, Newark, N. 7, 


The Duff-McNey Foundry & Machine Co., 
Temple, Texas, will increase its capacity. 
The Davis Foundry Co., Lawrence, Mass., 


will build a plant. 


Beaupre Bros., Franklin, N. H., contemplate 
extending their foundry. 

The Electric Steel Foundry, Portland, Ore 
is enlarging its plant. 

The Mansfield Foundry Co. plans to erect 


a foundry on Bishop avenue, Bridgeport, Conn. 


The Jenkins Mfg. Co., Bloomfield, N. J., will 
erect an addition to its foundry. 

The Michigan Foundry Co., Holland, Mich., 
recently incorporated with $50,000 capital, will 
erect a plant, 100x105 feet. 

Alex. Callander, Guelph, Ont., will erect a 
foundry, 50x 100 feet, at a cost of approxi- 
mately $8,000. 

r. J. Litzelman, architect, Williamsport, Pa., 


has prepared plans for a foundry to be erected 
that city. 

The Maryland 
Md., will 
Grace, Md. 

The Art Brass & 


Metal 
build a 


Balti- 
Havre de 


Cross Tie Co., 


more, foundry at 


Aluminum Castings Co., 
ill 


street, Cleveland, w 


78 East Thirty-third 
uld a foundry 
A contract has been awarded for the erec- 


addition to the foun- 


Mfg. Co., ¢ 


46 x 167-foot 


Kilby 


tion ot a 


dry of the leveland 


The Mathes Iron & Mfg. Co., St. Louis, 


Mo., will build a foundry to cost approxi- 
mately $10,000. 

Theodore Christenson, 2306 Tenth street, 
Sioux City, Ia., is erecting a 40x 50-foot foun- 
dry at a cost of $2,500. 

The London Foundry Co., London, Ont., 


Can., will build an addition at a cost of 


$10,000 
[The National Malleable Casting Co., 546 
Holmes avenue, Indianapolis, will build a 
indry at a cost of $20,000. 


The Atlas Steel Casting Co., Buffalo 


rect a one-story steel and brick addition to 
foundry. 

The Crescent Brass & Mfg. Co., Cleveland, 

plates erecting a one-story addition at 
st of $15,000. 

The Canadian Steel Foundries We 1 
O Can., will extend and improve its unt 
t a cos f $100,000. 

The Br e Metal Co., Meadville, Pa., 
ere an tion to its plar at a 
$80 

Levering Bros Baltimore, e erectir a 
25x 100-foot addition to the foundry 

achit shop 

The Graham Valve C Detroit, conte 
plates building foundry at St. Paul, M 


it a cost of $100,000 


idbury Construction & Machinery Co., 
Ont., Can., is bu 


Ltd., Sudbury, : Iding an add 
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WHAT THE FOUNDRIES ARE DOING 


Activities of the Iron, Steel and Brass Shops 


tion to its foundry, 30x40 feet and a cupola 
house, 30x40 feet. 
Leon architect, 169 


prepared 


Coquard, First street, 
plans for a foundry 


and machine shop, 60x 155 feet, to be erected 


Detroit, has 


for the Marx Brass Foundry Co. 

Contracts have been awarded for the erec- 
tion of a $20,000 addition to the foundry of 
the Portland Forge & Foundry Co., Portland, 
Ind. 

The Canada Car & Foundry Co., 120 St. 
James street, Montreal, will rebuild its foun- 


dry and machine shop, recently destroyed by 


re 


The Mack Foundry & Machine Co., Wilkins- 
burg, Pa., has been incorporated with a capital 


stock of $10,000 by A. C. Mack, S. D. Clark 
and John N. Paterson. 

The Indiana Steel Casting Co., Terre 
Haute, Ind., has been incorporated with $100,- 


100 capital stock by Jesse W. Ijams, Frank B. 
Ijams and Robert L. Smith. 


E. R. Simpson, architect, 176 Federal street, 


Boston, is drawing plans for a foundry and 
office building to be erected at Amesbury, 
Mass., at a cost of approximately $50,000. 
[ke Tennessee Stove Works, Chattanooga, 
Tenn., will build an addition to its foundry, 


NEW TRADE PUBLICATIONS | 


STEEL 
catalog 
x <.0., 


DIES 


has been 


AND STAMPS.—A 
issued by 
Pittsburgh, 


32-page 
Matthews 
steel let 
The feature of this 
alog is the manner in which various phases 


James. H. 
manufacturer of 
and 


tering dies 


stamps. 


f the steel industry are depicted and whic 
show graphically the method of using stamps 
d dies in marking steel products. Among 


the stamps and dies described are hand-made, 
beveled steel letters and figures, trade-marks 
nd symbol steel stamps, eye forging steel 


stamps, changeable steel type and die holders, 


steel roller stamps, steel stamping dies, etc. 
McLAIN’S SYSTEM.—A 

McLain’s 
Milwaukee, is 


semi-steel 


48-page catalog 


issued System, Goldsmith 
devoted to 


manufacture 


build 
ing, the course in 

this school. 
Probably never before in the foundry industry 
has as much interest been 


offered by 


manifested in 


semi- 
steel as at the present time and the large 
number illustrations included in this catalog 


semi-steel castings of difficut and intricate 


reflects the utility of this metal. Many 
testimonial letters als are reproduced from 
stud who have benefited from the course 
in semi-stee inufacture, but other 

courses ffered by this school. 
PUMPS.—Two catalogs issued by the A. 


S meron Steam Pump Works, New York, 
are @evoted respectively to centrifugal and 
duplex pumps. The catalog describing cen- 
trifugal pumps contains sectional views to il- 


lustrate both the single and double suction, 
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es 
75x 200 feet; a nickel-plating department, 40 x 
50 feet and a storage building, 100 x 200 
The estimated is $50,000. 
Plans are being prepared for a 


feet. 
cost 


three-story, 


70 x 200-foot foundry and factory building to 
be erected for the United Smelting & Alum- 
inum Co., New Haven, Conn. The estimated 


is $40,000. 


cost 


Plans are being prepared for a foundry and 
shop addition to be the Wisconsin 
The 


steel 


erected by 
Aluminum Foundry Co., Manitowoc, Wis. 
building will be of brick, 
76x 143 feet. 

The Connecticut Alloyed Metals Co., Bridge- 
port, Conn., recently formed with $50,000 
capital stock to engage in the manufacture of 
brass, bronze and other castings, has purchased 
the plant of the United Foundry & Machine 
Co. An 90x 100 feet, is 
erected. 


concrete and 


construction, 


addition, being 

Davidson & Weiss, architects, 53 West Jack- 
son boulevard, Chicago, have prepared plans 
for a manufacturing plant to cost $200,000, in 


cluding a foundry, 130x300 feet; a machine 
shop, 130x320 feet; a pattern shop, two 
stories, 76x92 feet; office building, two 
stories, 90x80 feet; a warehouse, 80x 100 


feet; a power house, 40x 80 feet and a storage 
shed, 30x 120 feet. 


is] 
| 

du fe 

open impeller types and, in addition, it con- 
tains tables of capacities, speeds and _ horse- 
power. The catalog devoted to duplex pumps 
describes both the piston and plunger types 
with single and compound steam cylinders for 
general service, boiler feeding, tank service, 
water works, hydraulic elevators, automatic 


pumps and receivers, mining work, etc. This 
catalog is well illustrated and contains tables 
of sizes and capacities. 

WELDING AND CUTTING.—A 32-page 
catalog devoted to equipment for oxy-acetylene 
welding and cutting of metals and decarboniz- 
ing has been issued by the Cox Brass Mfg. 
Co., Albany. N. Y. The equipment is 
and the combination 
ind decarbonizing outfit is furnished in a 
compact consisting of a welding torch, 
five interchangeable tips, an oxygen reducing 
ind regulating acetylene regulator, 12 
feet of oxygen hose, 12 feet of acetylene hose 
and a complete 
ing copper, 
aluminum. 
goggles, 


cluded a dec 


unus- 


ually complete welding 


case 
valve, 


assortment of rods for 
brass, 


The 
flux, 


weld- 


steel, and 


bronze 
also includes wrenches, 
In addition, there is in- 
torch and swab for 
removing carbon from motor cylinders by the 
oxygen process. A portable truck for handling 
equipment, 


iron, 
case 
ete. 


irbonizing 


the complete including the acety- 
lene and oxygen tanks, also can be furnished. 
Numerous applications of this equipment are 
illustrated and the catalog contains many 
valuable pointers on oxy-acetylene welding 
and cutting. 





